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YOUR CHOICE-smart either way 



Over 140 software driven functions 

82 x 24 or 82 x 20 screen format — software selectable 

High resolution 7x12 matrix characters — P-31 green phosphor 

Upper/lower case character set — plus graphics character set 

56-key alphanumeric keyboard — plus 12-key cursor, numeric pad 

Internal editing functions — insert, delete, scroll, roll, slide, etc. 

Parallel printer I/O port 

50 to 38,400 baud operation — programmable 

Cursor type, cursor position, print control characters, protected fields, 
shift inversion, dual intensity and many other features 



8212— twelve-inch diagnonal screen or 8209 — nine-inch diagnonat screen 
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Submitted for Publication 



Articles submitted for publication should be 
accompanied by the authors full rme. address, date and 
telephone number. It Is preferred that articles be 
submitted on either 5 or 8 Inch diskette In TSC Editor 
format or S1YL0 format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .so space, 
. pp paragraph, ,fl fill and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at tine of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text files In contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800, or FIEX9 6809 any ver- 
sion. 

It articles are submitted on paper they should be on 
wh Ite 8X11 bond or better grade paper. No hand written 
articles (hand written or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite 1 or 12 pitch. Typed text should be 
approximately 7 Inches wide (will be reduced to column 
width of 3 1/2 Inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste*. 
We reserve the right to define what constitutes 'good 
taste 1 . 

Advertising: Cawnarclel advertisers please contact the 
68 Micro Journal advertising department tor current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 words per classified ad. Those consisting of 
more than 20 words should be figured at .35 cents per 
word, 20 words or less $7.50 minimum, one time, paid In 
advance. No classified ads accepted by telephone. 
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2MHZ 6809 SYSTEMS 

GIMIX offers you a variety to choose from! 
38 MB WINCHESTER SYSTEM $17,498.99 




HARDWARE FEATURES: 

+ 2MHz 6809 CPU 

* 512KB Static RAM 

* 8 RS232C Serial Ports 

* 2 Parallel Ports 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User 
Operating System 

* OS-9 Debugger 



+ DMA Double Density Floppy Disk Controller 

* Dual 8" DSDD Floppy Disk System 

* Dual Winchester Subsystem with 
Two19 MB 5'/«" Winchester Drives 

* OS-9 Text Editor 

* OS-9 Assembler 



19 MB WINCHESTER SYSTEM $8998.09 



HARDWARE FEATURES: 

* 128K Static Ram * 

* 2 MHz 6809 CPU * 

* 19 MB 5'4" Winchester DMA Subsystem * 
SOFTWARE FEATURES: 

* OS-9 LEVEL TWO Multi-User * 
Operating System * 



4 RS232C Serial Ports 

1 MB 5V«" Floppy Disk Drive 

DMA Double Density Floppy Disk Controller 

OS-9 Debugger 
OS-9 Assembler 



* OS-9 Text Editor 

128KB MULTI-USER SYSTEM $6997.39 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * 2 RS232C Serial Ports 

* DMA Double Density Floppy Disk Controller + Dual 8" DSDD Floppy Disk System 

* 128KB Static Ram 

SOFTWARE FEATURES: Your choice of either UniFLEX or OS-9 LEVEL TWO. Both are Unix-like 
Multi-User/Multi-Tasking Operating Systems. 

56KB FLEX/OS-9 "SWITCHING" SYSTEM $4148.49 

HARDWARE FEATURES: 

* 2MHz 6809 CPU * DMA Double Density Floppy Disk Controller 

* 56K Static Ram * 2 Built-in 5V«" 40tr DSDD Disk Drives 

* 2 RS232C Serial Ports (80 Track DSDD Drive Option . . add $400.00) 
SOFTWARE FEATURES: 

* GMXBUG monitor — FLEX Disk Operating System 

* OS-9 LEVEL ONE Multi-tasking operating system for up to 56K of memory 



WINCHESTER SUBSYSTEMS 



Winchester packages are available lor upgrading current GIMIX 6809 systems equipped with DMA controllers, at least one 
floppy disk drive, and running FLEX. OS-9 LEVEL ONE or OS-9 LEVEL TWO. The packages include one or two 19MB (unformat- 
ted) Winchester drives. DMA Hard Disk Interlace, and Ihe appropriate soltware drivers. The Interlace can handle two 5'<" 
Winchester Drives, providing Automatic Data Error Detection and Correction: up to 22 bit burst error detection and 1 1 bit burst 
error correction 

Dual drives can be used together to provide over 30 MBytes of on line storage -- or use one lor back-up of the other. (More 
convenient and reliable than tape backup systems 

»90 includes one 19MB Drive. Interlace, and Soltware S4288.90 

#91 includes two 19MB Drives. Interlace and Soltware S6688.91 

Contact GIMIX tot systems customized to your needs or tot more information. 
50 HZ Export Versions Available 

E'Mix l« rnwvts me "QM k> tunge p<<«g and pioouct 

sfwtilicatioirc ji any tra witlwui lufilxt nolci 1337 WEST 37th PLACE 

CHICAGO, ILLINOIS 60609 

GIMIX- amtOHOSt- 4i«iagisioictihdOemdiksolGiMi< l« ^'^^9\ Q77 V\M\ 

FLEX and Umf il* aie if JM«nar« tt TKtirwjl Systems Cmsuitarls \k ' J ' ' " 

OS 9 is » naowvark m «JiCfO«<ai» Inc TWX 910-221-4055 1982 CiKix | nc 



Eimix 



inc. 



'68' Micro Journal 



Build performance 
into your system 

using the OS-9 toolbox! 



Microware's OS-9 Toolbox holds the finest 6809 programming languages and soft- 
ware tools in the industry. Microware languages are complete language implemen- 
tations that meet or exceed applicable industry standards, and have unmatched 
speed, efficiency, and ease of use that Microware software is famous for. All Micro- 
ware languages run on OS-9 Levels One or Two. 



OS-9 PASCAL™ LANGUAGE 
COMPILER 

I The #S-9 Pascal language compil- 
^r\ 1 er ' s lne mos ' complete and versa- 
W f^H tile Pascal available for the 6809. 
^K ^a\^H *S-9 Pascal has the unusual capa- 
H K%^^B bility of generating P-codc for in- 
^r ^jJI terpretive execution while debug- 
W ^H^H ging OR highly optimized 6809 as- 
sembly language source code output for maximum 
speed. Another feature of #S-9 Pascal is its "virtual 
memory" P-code interpreter that lets you run incred- 
ibly large Pascal profpams. OS-9 Pascal meets the ISO 
7185.1 Standard and the complete Wirth/Jensen 
specification. 

CIS COBOL™ COMPILER 

6809 CIS Cobol is a compact, in- 
_ leractive and standard Cobol Ian- 

J J °sJ guage compiler which is ideal for 
M o/ the most demanding business ap- 

plications. Standard features are: 
ISAM. Debug. ACCEiT/mSPUY, 
and Interprogram Communica- 
tions modules. CIS Cobol is (he preeminent microcom- 
puter Cobol in the industry, and the OS-9 version re- 
tains full compatibility with CP/M applications soft- 
ware. CIS Cobol meets the ANSI 1974 Level One 
COBOL standard and is CSA certified. Also available is 
Micro Focus' FORMS 2. an optional automatic program 
generator that lets you interactively design screen- 
oriented applications with case. 





BASIC09™ STRUCTURED BASIC 
INTERACTIVE COMPILER 

Basic09 is the fastest and most 
comprehensive full Basic language 
available for the 6809. It combines 
standard Basic with the best fea- 
tures of Pascal. It is a unique inter- 
active compiler that combines 
compiler speed, interpreter friend- 
liness, and superlative debugging facilities. RunB. a 
HOMablc run-time system for compiled Basic09 pro- 
grams is now available as an option. 

C LANGUAGE COMPILER 

0C— the systems language of the fu- 
ture—is here today on OS-9. This 
is a complete implementation of 
the Unix Version 7 C language in- 
cluding INT. CHAR. SICNED, UN- 
SIGNED, FIX) AT and LONC data 
types, structures, unions, standard 
C library, and a hill preprocessor with macro defini- 
tions. Cenerates fully reentrant 6809 assembly lan- 
guage source code output. 

h'or information contact your computer supplier, or 




MICROWARE 

Microware Systems Corpoiation 

5835 Crand Ave. Ites Moines, la. 50312 

Ph. 515 279J#44 • Telex 910-520-2535 



'Una n a trademark iW Hdl ljk*xi\><nn CIS CoM a a trademark <4 Mkfi Focib. Inc IXW and ttji»#"J arc trademarks >4 Munnrarv and Mntomia. Ira: 
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Expand your horizons with OS-9™ Level TVvo 



Expand your 6809 computer to a fast, efficient multi- 
user system utilizing up to one megabyte of mem- 
ory, almost any 1/0 device, and comprehensive imple- 
mentations of the most-wanted programming lan- 
guages: Basic. C, Pascal, Cobol. and Assembler. 

With OS-9 Level Two. your computer is transformed 
into the ultimate software development system with 
performance and features found only on large and cost- 
ly computing systems. It brings to your fingertips the 
friendliness and power of a Unix "-based environment. 
You can even run most Unix* software tools using 
OS-9*s Unix Version 7 compatible C Compiler. 

As a multiuser system. OS-9 Level Two excels with 
a multi-level directory system, a fast random access file 
system with record lockout, user name/password log- 
on protection, "pipes" for interprogram communica- 
tion, and full file security. The versatile "Shell" com- 
mand interpreter makes it easy for each user to run in- 
teractive or multiple background programs with l/# re- 
direction to or from any file or J/O device. 

As a real-time system, your OS-9-based 
computer can sense, monitor, control, and 
communicate with the real world thanks to 
OS 9's highly modular and user expandable 
structure. Adding customized I/O to OS-9 is 




almost too easy: software interfaces are simple, modu- 
lar, and well documented. That is why OS-9 users rou- 
tinely interface it to almost every kind of peripheral de- 
vice and instrumentation. 

For large systems, OS-9 Level Ttoo can handle over 
one megabyte of RAM and R0M memory with extraor- 
dinary efficiency. When, as is often the case, two or 
more tasks run the same program (such as Basic09) 
they automatically "share" just one copy in memoty. 
Also. OS-9 Level Two typically resides in less than 24 K 
memory. Savings like these give OS 9 based systems 
large capacity without having to resort to performance- 
robbing techniques such as disk swapping. 

OS-9 Level Two is available exclusively from manu- 
facturers of most popular 6809 computers equipped 
with memory management hardware. They offer ver- 
sions specifically tailored to their computers for use 
with both new and existing systems. 

Ror more information about OS-9 Level Two contact 
your computer supplier, or 
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Mjcmwarc Systems Corporation 

5835 Crand Avenue, Dcs Moines. I*wa 50312 

Phone 515-279-8844 • Telex 91t-520-2535 
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WORD PROCESSING 
SYSTEM FOR OS-9 



OS-9 USERS: 



It your compuitt hat ■ SCREEN and your* it m tnug 
ghng with en editor Ihil only knows abo I LINES. 't>an 
obmou»iy tOU don 1 uram aboul 

DynaStar 

OynaStar it ■ powsirui menu dtiven screed edUc 
aquaii f suited to ihe imi or p*oO'a w prapereleo* and 
document p*rx*tt<ng Wrth the edd.rron ol ltd opt'one* 
Oyna^Eym print terminer, il i* The- bail word processing 
package you can buy fur your OS ft" tylttm 

OynaSiei Version 11 it no* available and features no- 
ne^ nae wnal you tee rt <*mi you eat editing lor vir- 
tually any itrmmal wMh or without cursor addreltJng nl 
mutt be ai lean able lo Do to home | To adit, simpiy 
fllaca in* curtc where you want 4*. ind type Any print 
able character you lypa isenrereddireciiy mio youf tail. 
and any non tvmiabie coniroi character causes >«* 
med>eie e*ecul«fl or an adMing command Smgla Kay 
tiroM ocmm*** pa*fTui w m amaft I of the curto* m ar»y 
drftcfrOA Ov cnar acter i*b wo»d *na of screen r»li 
and deletion o* tha*actan wordt naM of nfltiii o* a 
wfxHe imi Two rteytiroat commands augment ihn hi 
by moving fna cut KM 10 tn* ># r t margin top 0' Bottom or 
Ihff K'Hn b»g«nn»ng or end of We edit butler or |h# 
frag . ri ni ng of |n* n* * I pa r agraph You can tdVCft ' 0* *n y 
sifmg, reptec a with *r, ,■ other do M a#a#n mar* ft».a*n* 
f>*oc»a of la* I co^. moire of delete 0»©*»s rwadOrwr.ra 
lo stdw'iles tai tab* and marQmt or cente* the currant 
Una 

OynaStar features automatic w or a wrap and n can 

right |bMity IHf at SOU OTlBjr it SO vOu •!»' seoereCli* 

ma *i anil too* fterWat you ptmi it if you MM** mjate 
■ :rifat»on« or change tn* margin , you can reform iha 



iait a ragraph at a lime with two keystroke For pro- 
g»artimw», there > a r> spec UJl ee/tpmel* indtfPfi mod* to 
natpyou wr<ie wewtalruciuredccd* Offtestar mciudvaa 
Snrjii command which lets you do almost anything pA 
eluding edn anoiher titep without mvn toting your place 
j.n you' cvrranl document, and il permits ad 'ting of targe 
ditti Tikat m stages witfiout torcing you to breed up your 
Mat 

II you want to define prior* powerful command*. Dyna 
Star inciudai a macro laciiiy *nich Itlt you coniraM any 
control cftataciar to ona or a tiring of churacian of your 
choice Vqu can una Ihit laatura lo craal* global taarcn 
and replace commandt, miarl boiHf plait.' or ■ imply 
ra map your hayboard Vou can alto provtfa a tpacmi 
itarf-up si rmg which n automatically aiacutad 
whanewr you antar the adnor lo tai up mode* tuch at 
auto- |u»h(y. d»aplay a diracloiy datma your fa*onia 
macoi, oi remap iha hayboard 

For compiara word orocatting we offer our Dyna 
Form tan formal'er which prcnidat an the ttandard 
faatunat tuCh at pan "vat*o*» n»wQe»a and *oot»i with 
peg* r*vr»0*m. t*ng> a taaca *ovD*a tpeee mwitiaat 
apace bold (tea doutit tirUa and unat iimt 
DyfaFant) hat <H own rruwo iat»*ty wiir, tirmg 
ve/ue&taa, n*u ad include f**a«. a Ml marge o*iM 
rapabilily tor ganavtling form lallert and ailing , n\ 
and 4t can ganarala an indei auromar*caiiy, toned 
aipnabaticaJfy or by page numtei vou can can il from 
DynaStar to prool ftfim Iha acliva *d»t bu"e* Or by Utait 
lo print a d*»n tile white »oi» edti anoinat 

DynaSlar cost* pniy a hilt* mora irvan thai tin* 
oriented tdiio* and) it it avanebte today tr you ratimnol 
cohmnced that il would be Iha beat thing that eye* hap- 
pened to your v«deo leimmai you can order out Oouoi 
■ ng Thomat ittl pa* contnlmg qf c ompiete dOCuffltpn 
tatton anrj a soaciai vawaton o' OynaStar thai talt you 
adit to rour heart t coni-trM. but won i update T ouf Mat 
Later when your dou bit ment ewe T . you ran obtain cfadu 
on in« lull purcnata price and jo*n the laMhiui wno 
bought iha whole ihmg in (he fmi place 



DouDhng Thomat letfpeh 
OynaStar Mil 



t aftja 

into* tnataiihrui) Itago) 

OyhaFotm te«1 rptmatler 114906 

Both pur chatad togas her %Z7t 00 

raoie OyoaStat Vertion ■ (no macroiJ w*n be available at 
me original pttc* until May 31 and cunent ownera may 
upgrade to Veraton II with lull credit until June 30 

AVAILABLE SOON FOH FLEX ft 



FOfl OS-9 AND FLEX 

SPELLT6ST it the mot! vuiwlila MXX swlu g Chec^n 

k«a liable 

MENUS MAKE OPERATION EASv From the mrnu »ou 

may Pnul m iibi ol tuapact wo ds Print a list of vjiiid 

word* Check each suipecl word one by one Read your 

t*»t trooping fo check tutpeci words Use edtMionai 

o*cnonarias fo* more thorough checking or tpectat jp 

fjhratKMtt Build an addiliorut dictionaiy oi n^-^iy *c 

cepied word* Write correci te*f Tit* lo dis* 

WlMte * N>A«ng you may Accept in* utsPact word Ac 

cepi jnd save tn the d<ciionarV Hfrgtace wiih correct 

toe Hi rig 

OHip/ttOJto be u»«tf *y the layman SPt-U-IESt »» ngfti 

ai nornam the Oltica Ed*e-o!use and %peed win recowar 

the coil m days 

2X000 word d<c nonary cetera the Im&l 76000 er>1r*v« in 

the American Heritage listing of ihe most common 

Engidh word* 

SCO built in common weeds (and or tne etc i and) 300 

speciiic Id youi ttaid i"iei ihe ie*t and allows a fargr 

file to processed ***n in tma3i *,ompuiert 



PRICE $199.00 
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Basic Compiler 
For 0S-9 and FLEX 

H you are anil praBramminD m attamoiar inn it Ihe 
program tor you' Thit BASIC compiler generate! pure 
rati tl'toanl 1809 machine edde from eaay to write 
BASIC tDu'ce programt Uta* ultra faal integer math 
a j tended tirmg tunchont puuiaan opa'aiort and run- 
lime operation a Output '» AOMebia and RUNS WITH 
OUT ANY BUHTlUE PACKAGE Supfjorlt IF TMtN 
ELSE llruclure. random acctti. and tevarai im- 
provamanlt 0««' ihe originil 6000 «*ftron told by 
Wrcrowara OpHmiiad lor fha 660Q A/8ASrC ■* 9 to 1Q 
iimea laeier than the onginU fiftOO teition and prr> 
du at code?appro4irnaiaty 30% imaltti 

SPECIAL 

CHESS program coded m A/BASIC lor.gmaiiy told for 
IWIn included FREE on ihe 0>»h mt»1h Ou«ce and Ob- 
ieci to* you/aofoymerit Aito tome utih iwt ci included 
to* iaalir>g and aiamprat an mtource on ine dn»' 



ONLY S1S0.00 
tp«cUy OS 9 or FLEX 



Now you can ha«a GRAPHICS added lo all your pre 
grama Juai write ihe data out io a virtual fray and call 

PLOT PLOT it written in TSC XBASlC «hd Ihe tour e it 

included on ihe diat* 

fNFlNITt RESOLUT10M QAAPHlCS ON YOUA TER 

MINAL OR PRINTER MlSTOQRAalS. ftAROAAPHS. XT 

f-LOUPLUS OTHERS 

INTSCXiASIC SOURCE INCLUDED ON WSK 144 B* 



Th« Bcjic Programmers Toolkit 
by Dick Bartholomew 

The Basic Programmer Tou^k.i gi«rjs the BASIC p<r> 
gr mmar inn powel and HemNiily never beiole acniaveo 
Urd«r FLEX 

PRICE S49.9S object only 
$69,95 with source on disk! 



toolkit 2 



Th« Programmers Toolkit 
by DIch Bartholomew 

The Programmers toolkit *t a package o* utilities and 
programs Ihateilend Itie capabititiet ol FLEX to tne ut 
moat 

PRICE $49 95 object only 
S69.9S with source on disk! 



Dynasoft PASCAL 1.4 for OS-9 

DynatoH Pascal I 4 mciudet all the feaiuitt oi ine 

FLEx version i3 with ine icJiow.ng annancementt 

Chain. Freed- Fwrne Seek Open Create Ciote Oatete 

Fo*h Sand, wait Sleep. Settime Tim*. Oautatut 

Seistaiut. SatPhOfHy CetProctD andJSR Thintane* 

cetient and fait program, email enough to wi.te uiiliiiet 

but pawaityt enowg" lor things like DynaStar 

OrjjeClonly M9 93 

Add lor fun lime source on dith 130 00 

Add fdt source of Oynaton Pascal il el' H26 00 



MULTI CPU CROSS ASSEMBLER FOR 6809 

FLEX 

by Frank Hottman 

CW-tSMfi is a conditional miicco assembler with ihe 
capdQiiiiy to ute rjitleieni CPU oveiiays in oiJei to ciost 
assemble mete CPU ovriruyt caned c^ofd ASONAti 
TV MQ0Ul£& iCPMSJ ilfi br> called Irom a Source 1ilo 
iheieOy manmg it oifjy 1oc«c ate oOlect code l«Ji a *an<>ty 
et CPUs it it atso possible lo tneaia now cfv s 
youtteli tot Jny bcr Ifj bd CPU rhtr intoim^tiOri tiuodud 
■t tnciudtd m the manuJi 11 vou olflSO* to do irut it 
would be a<]visabi9io Purchase ine source iu* ansot thu 
CPV S and mod tv >l raihei than stamng irom scratch 
CPW s ve curiam] y iivjiUbie tO> ine foilowpng CPU s 
6«09 6of0 oo06 65» ^«O'HO60 t«02 and othert com 
»(^g 

PRICE $139.95 

inciuoes one H bit Cpv Ol your choitr* inol source* 
Additional CPWS 
a B't %tt 00 Soo'ce s^^^ 00 c-i ri# 



THE BILL PAYER SYSTEM'" 

IHE SILL PAVER is a package ol 10 menu driven pro 
g/ami m TSC tilt/nded Basic 1n>s power rut system 
he^ps you keep fack oi vowtOrlis vou can create a <nm 
dor i si enter mwoKat lo be pax) generate reports about 
inem prim ybur cnec*s and much more Uses random 
access fitet 

Eiptore PackaOe now included ai ine same bnce 
THE PURCHASE ORDER system adds purchase 
oroeis io the BILL patEH This package Dt oiogiams 
adds another ie»ei oi conlror lo youi c«0*nd«lu'et 
prmtt out purchasa orders and teeos n*c» oi pur 
chases Reounes the But Payer to work 

INCOME/EXPENSE LEDGER Th.t valuable package 
•a mot' app*dcuilad at ia« t»ma Allows up to W income 

• iKj Itpentf numfirt !•«« into lh« PURCHASE OAOtR 
system and the BiU Peyar 

includes manual and souice supplied on disk m TSC 
Eite ded Banc 

THE BiLL PArEN 

PURCHASE OR0EH 

iNC'Exp LEDGER ALLFORH69H 
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COLOR 
COMPUTER USERS 

THE POWERFUL FLEX DISK OPERATING SYSTEM WITH 
HUNDREDS OF SOFTWARE PACKAGES IS NOW AVAILABLEI 

Now rou at mn FLfcX. OSS and Radio SAaca Oak 

v Cm »>■» •«« «• lOawi Sfiara ritaa. him •* r*i 
naed to dc <ft maha a IriYial rnadrficariao la k»u ih* 
ruddan 32K aft described in the Feb issue at COLOR 
COMPUTER N£YYS and Ihe Apm iimhI U Mmio you 
can gel FLEX from ul ngM now OS9 will b* reedy by 
w " iw RtftW note thai tree wra orwt wo* wtfi In* 
Rad m Snack d"Jk STelem and ]IMM ' U I «J | elkaa 

met RS can ft UK MatM tnai pui tu t in rout*, loo u 
iou donl "»'• • Cop. D i in* ..i.cl. land a Waal wt 
SASE ,-- 



SOFTWARE CATALOG 



0«JUf/WII« 
M£V/t 



E 1*0. -t»'^p»J »od *• ii tend >r to you 

Uimg IN* eyelem lo run fl EX end OS 9 h*» m*ny ad 
•vmgvt F irii «i gw-ee you *VM <«-*« /*f o r-jni up io 
#T_le Tht* -waum ln*i 4u fie* comwuw aoMwer* 

*.ll run wiih NO JUOGIf iC* fiOH5 and *0 P*\fCMfS r 
Tftere ire no i" wm ji conllicia b*ceu*-« *• nund in* 
*C'*en uf) above FLEX «mcn lea**! irks tow** *VJK lr«* 

for iiiar piogiam* 

Mnil you end up wiih it 46 K lor ueer programe, BKIor 
FLEX end enolher rJK abov* FLEX lor Ih* ecreens and 
Hurt Mr* ha!** « muii* ecrewn formal »o you can pa*}* 
tk*c»*e>d io a** w-tei lcroilod by anrj a Hi ft*e icmn 
erxat will enable u» io haw* 24 lin«a by 4? characier 
diapiay it en in* way Thai a baliar than an Apple' 

Wf ai*o implemented ■ full function keyboard wlh ■ 
control hay and eicep* da* Alt ASCII cod** can now b* 
anrtereiedlrorr. Ih* Color Computer keyboard* 

We *i*g edded eome b«ii. and wn.ettee lo FUtf-o 
SaNach f Diih ayilam wrven you r* running FLEX Of OS 9 
We ■** euMror i-Ag e**dM or doubt* aided, tingle or dou 
bt* d#no-r> » ad end H traca drive* n you uu «*-*-, 
t»d*d diivoa. th* maiiTHim i* live* dn««* b*ica«u9« ** 
u»e.ne dri««3»a«»critwft*d«Mi»ci Wnan youartfuruv 
►rej in* <Ud*o Snax * d»aa >i **iii fMpft ■.•■k |ha dn<tM. 
id*) tn n-aa but if nr-N o#*r ua« ona tKka and *«*> Jo 
iratn-i Uirfrfl 00 IfacX tjnihti n oaay but w>ii nol &• com 
pal 1 04 with iiandard Rad^o Shack loMwaia You can 
atoMiaaehdniv* t stopping '*>• a ft d J' H *a t^p* i&So* 
OS SOW DOi 

in c«i« you don t undatatand no«r inn wcki Ml gmo 
rou a brial anpianaiion rtuj Cotot Compute- m % o> 
tionao ao inat trta roma tn tna iviiim couM ba lurnad 



oft under aoltwar* aonfroi in a normal Color Cdn-puiar 
that would wthjmajk* lt ^ v . vy N rjajaaa j •< rou pu 1 • 
program in '••■»■* | io do w^nwifting fm>T |teu boot "n 
FLEX or OS^ffJ. wnan you turn o*f irv* roma. you will haw* 
» r^a 6< a JfAaT Sfliawi w*ir* -jfiacn to run you* poper* 
r«ow. we need ina o* rwxw hart o* in* •-* rtm enrew *o 
wor%. and trwa a**m* to be in* e*»e moe< of m* irme a* 
lha an-c-a aiala* 0* cowrae you covHd **eo pui U* 
chip* in 

Som* n*ai uitlriMn are included 



MOVE ROM mcrvwe Color aarc from ROM lo RAM Ba 
tiu Mil. moved 10 RAM you can nol only eccsei ■ I from 
FlEk. rw* can iua ii and *v*nchanoe -i" You can toed 
Co*or ComovJier ca»e«Me aofiware and idi it io FLEX 
dialt Smgie Ortve Copy. Formal and Sal up commande 
plus en online help eyeiern are Included 

msuiiing FLEX ta aimpit ineerl lha di-> and type 

RUN "FLEX " 



You are now up and running in 
» 6*0* 



Than all im-- ii lo ■:- 

ih* moat popular dnh opeiaimg ayiiam lor th* l__. 
Thara are hundredi ot aoliwar* pachagaa now runmng 
und*r ih* FLCx aytitm Open your Color Computer loa 
wnoi* n*w world of aoflwar* with FLlX 



FL£XUmX> 

INCLUDES OVER 76 UTtLlTtES* 



CI"** i*nguag*i araiiabi* include, FORTH, Petti I For 
tt*r\T7 C A. S ASIC comptl*r, pJul mom 
Appihcarion Mckaget fntiud* AVR GVL. Aj'P inventory 
Electronic Spra*d«h*ats Accounting Datad*a* p/o- 
gram-i and rnora SEND FOR LIST 



TRS40 OLOR COMPUTER COMPLETE WITH 6/.K 
RAM. 24K ROM. SINGLE D.SA DRIVE AND FLE . SET 
L*P AND READY TO RUN FOR ONLY It JfS NKIuddt W 
day e. landed werranty If rOu n*v* e Computer CJll 
about RS d>ak eootrtMiar* and drrva* 



AUTOTASK 

WITH MENU 

AUTOTASK wiih MENU •• a rerotuhO'.efy new con 
capi deaignad 10 overcome Ihe probieme and fruflra 
none *nich controni the nontecnmcal +h*n ueing a 
compuier Uiere ate greaied «mih a 99**99 ot 1*11 
prompting <n|*r*xliv# menue linking direclly lo inr) ap- 
plication Savura4 4i*nipl#n.anue are provided You can 
create your own menue Mom eimpie le.t hiea 
AUTOTASK wiih MENU givee you ufllirtmed eoftweie 
ileotKlity by providing e syeiem to coordinate mulliple 
appiicalion progtama 

Bundle eiverei diitereni eoliware packagea lo pre- 
eeni acoordinetedeyetem 10 the uier AUTOTASK wiin 
menu i-compaiibia with ail FLEX compallbleaoiiwere 
it utea vary nine memory e^d le eaay to idem 

prick siae.eo 

Include* tourc* on dl«k. 
Manual $10.00 



TRS-80COLOR 
CCMFVTER 

i 0P.TM KM THE TM-I> COtOK COMFUTIH DtlX STITIH 
Trying to pel control of your Color Compuier?' Tired of 
tremiaiifig hex io decirnan^ Tired oi lemambenng 
wnere me VOC and SAM ere and how lo program 
Tn**n" Mani to "«'iit macron* iengu*ye cod* wit* 
a.eempiy languao* mia mj uct mtivad ot POfcES 1 '' 
Want lo wr<|« progiams m hall The nmc'' n vVani lo write 
tot* p* amati p*ecee o* code ,H*t rou can put logethar m 
evconda lo do 6iO JOBS'"'' VVaoi a language thai n at 
<eaat 5 io 10 timea Peeler ihan BASIC' 7 * Want lo ieem 
everything mere ■» to Know aboui FORTH, wiih in* oeal 
menuel on the; market, including loll. 01 e**mplee ol 
FORTH eppifceiione. end del •■ led rtpiemationeor now 
■vtHjiinmg ■aaOrK**'' 




FORTH." 

inciudaa Ediiof. CtMAuanmi 

Suing Function*. 0is> Data Flla 
Qpa'alioni and Uucn Muck Mora' 



6502 TRANSLATOR 

Translator 6502 code to 6809 

J 7 5.00 

INVENTORY 

with MATERIAL 

REQUISITION PLANNING 

$100.00 

SUPER SLEUTH 

Disassembler lor 6800/6609 or Z60 

$99.00 

TABULA RASA 

Electronic Spreadsheet 

$100.00 
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FLEX COMPATIBLE 
FORTH 

BY Chuck Eater. Ph.D. 

X FORTH NOTES 

Supplied on on* P' dlek or } J" dll.a, 

wiih a 400 + peg* menuel 

Otek(e) heva ihe eource a( e*erylhing bui the core. 

PRICE only $149.95 plus $2.50 S4H 



ILLPAYER 

PLOt 

TABULA RASA 
Mailing Lial 
Fotmt DiuMay 
InranfDfir wiih Malarial 
Raqiiiailfljn Pianmnrj 
Soma Conxion BASIC ftopMna 
fLEXFOrCOMlCanitMlal MOO 

HOHlHiFlEti ia9H 

CFORlM|TR&e0CdoO 99 M 

TOOLKIT aliBASICI 499S 

TOOLKIT « J99V 

AUTOTASK 

m BASIC CompiW I JO 00 

LltnOaa UlililWft <99» 

Pa» •o'UP'Olaclwn 6S9V 

CRASMBU AawmDIW) l]g»S 

Parasnauly Moduia It iNC) 25 00 



bwj 6«oo ftgos iieos zw aoeo ieo} 

REAOTAPE 

SPEUTEST 199001 

READIEST M9V 

ESTHER M9S! 

MELf J9 9if 

JafiCon1n> Praoiam 49 9V 

OaNa&OFT PASCAL IF LE II W <rt. 

DV M A Sf ! P ASCA L (OS 0| 69 9* 
OT MA SOFT Campilaf Sourca 

OYNAStARS lean EdllOIIOS9l 149 96 
SUPER SLEUTH l MO0«e09i 
SUPER SLEUTH tZWl 
CROSS Atumblar Macroft loi TSC ASMB 

mow i. eeos. smj zeo toeou 

3 FOR 
•SOZTianalalor 

OaOtiOfimg Simulaiocft MOS or 8502 
STTLOORAPHJ0 2SS0O 

STYLOGRAPH UAIL MERGE IH 00 

STYLOGRAPH SIM llmo Cnackai 145 00 



169 95 ■ 

4495 > 

100 00 ■ 

9995 ■ 

4995 i 

100 00 ■ 

6995 ■ 

9 

III 

• 

•995 9 

995 9 
11995 9 

9 

996 9 
B99S 9 

9 
5000 94a 

5495 9 

29900 9 

14 95 8 t 9 

5995 619 

49 95 III 

99 95 «49 

8995 9 

9995 9 

12500 P 
9 

9900 6 19 

9900 8*9 

49 95 each 

99 91 

7500 9 

7500 9aa 
9 
9 
9 



COOE X-XBASIC. 9.M09 8«68O0 P.PASCAL 
Or Tat nn.cai S r iltm. Con.4jli.nl, |nc 



FiaaTM^nctudas Ed'lo* A Ai3ambi«*i 
UniFLE« ,M fil«lu«a» On* T»Ji 

mamtananea and updatai 
fanw 



150 00 

450 00 
MOO 
MOO 

7500 
100 00 

50 00 
200 00 

225 00 
75 00 
75 00 

7500 
'5 00 



200 00 

500 00 
MO 00 
125 00 
125 00 

50 00 
895 00 

40000 



)Cio>i I 
Tut Pfocaftftof 
Enlandad Banc 
Bane PracoTipplai tftpaoTir uandard 

o* aiiandadj 
PaacariFiaiTMj 

Pascal lUmf LEft TU 9lAdd >71001Or 
Qna taa' ft fnamlananca and updalah 

Sol I'M*' Q« Pacaaci* 

U09 Flai'M Ulimiai 

Dacug Pac ftaga 

Oiagntntic Package 

Sollwaia by MM low ara Syfttafna Corp 

OS 9 tM Laval One 
Opai a img S F 4ia«i 

DSiTMLartirwo 
Opa>aiini 

BAS1C09 T W 

OS 9'M Macro Tail Editor 
OS 9TM irilataclive Atsembia' 
os*T*4 miaractiva DaCiuggw 

JDilft mK IKVlt 
i Cddoi Compitar 
Paftcal Compilar 



USA add 1740 'oi ftlandard UPS anjpcMng & nandimg 

Forainnotdara add 20% Aumail 

Spaci'r * oi 8" disk and 6800 or 6809 

VISA. MASTER CHARGE— DINERS CLUB ACCEPTED 

OUR SOFTWARE IS CIMIX COMPATIBLE 



Tarmmal 
TVI 
(VI 

TVI 

TVI 

TVI 

Zaniln 

SO ROC 

SOROC 

SOROC 



Prinlar 
IDS 
IDS 
IDS 

Canlronicft 
Canliomcft 
Tl 



Ail onnlara and tarminalft ara smppad traigm co>ltct and 
tnera 4ra no COO a 
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CRT TERMINALS 






Cad il 




Cafth 


ard 


gtg 


588 50 


805 00 


91 IK. 


709 00 


MM 


920C 


758 00 


779 00 


925 


759 00 


780 00 


950 


97600 


1004 00 


Zlt 


700 00 


'1900 


10130 


58900 


805 00 


K)1» 


7*i00 


785 00 


10I9SG 


83100 


8531 00 




PRINTERS 






Cred.l 




Cam 


Card 


444 


632 50 


65000 


•MO 


852 50 


876 00 


560C 


I094W 


H24 50 


719 


519 00 


533 50 


7393 


641M 


M It 


820 


1738 00 


1785 50 



i lo< Ml 99 pluft 12 40 SAM 



130 MlDTOWiN PLAZA 
SYRACUSE. NY 132(0 1315) 474.7856 



EPSON DOT MATRIX PRINTERS 
The Epson MX-80 The Epson MX-100 

REDUCED 
PRICE 

SPECIALS 





80-Column 
$49 O.OCM r $455.00 

MX-70 QOPD.00 $355.00 



136 -Column 
$ 70 O.O fcr $725,00 

MX-80 FT (DGOG.OO $575.00 



FACTORY FRESH — LATEST PRODUCTION— BRAND NEW 

SWTPC-Motorola, MP32 Dynamic Memory Board ONLY $199.00 

Assembled & Tested 



Thousands sold at $650.00 Save over $450.00 
1 MHZ - No extended addressing 
Can be set up for $0:7FFF or 8000-FFFF 
Limited Quantitv (less than 50) 










•• OI9C DRIVES « CABINETS W/PS •• 

ra p' " ^^ 5 1/4 " 

TEAC - Single Sided, Double 

Density, 40 Track 1249.95 

TEAC - Double Sided, Double 
Density, 40 Track 1349.95 

CABINET - Single Drive with 

Power Supply % 79.95 

CABINET - Double Drive with 

Power Supply \ 99.95 

CABLE - Single Drive 1 24.95 

CABLE - Double Drive i 34.95 

SOUTH EAST MEDIA * mj£ - whon ordering cables please 

P.O. Box 794 Chattanooga TN 37443 specl ,y s50 Bus or otherI ' ' 

1-615-842-4601 £r-~ £i"t!o;. d,Sk mtr9 " mr 

SHIPPING: - Memory Boards or Cables, Add 14.50; Printers, Add 17.50 
- Disk Drives or Cabinets with Power Supply, Add $7.50 

'68' Micro Journal 



Flex User Notes 



Ronald W. Anderson 
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ASSEMBLER TECHNIQUES 

in the February column, I presented a technique for 
allocating variables on the stack. I didn't go much Into 
Mhy you might want to do that. Among the responses I 
received about that column, several people realized that 
this Is a way to allocate what are called 'local variables" 
In a subroutine. Pascal OR "C" users will be familiar with 
the concept, but those who have programmed In BASIC or 
Assembler only, may not understand their significance. 
Suppose you are writing a very large program. We all know 
that in order to keep things managable, you should break 
the program up Into small units. Sometimes the easiest 
way to do that Is to write subroutines to do each 
"functional block" of the program, and then to write a 
"main program" that does little more than call the 
various subroutines In the correct order to execute the 
program. 

Many times, a subroutine will need what you could call a 
"scratchpad" menory area. Some Intermediate calculation 
results must be stored for later use within that 
subroutine. The Important point is that these variables 
are needed only until the subroutine has done Its Job 
and the answer Is calculated. This allocation on the 
stack is the ideal way to set up local variables. It In 
fact, almost guarantees that the subroutine will work in 
a recursive program, in which it may call Itself. That 
feature Is perhaps the main reason for having local 
variables In Pascal or "C". Another possible reason for 
such allocation only during the subroutine, with 
deallocation at the end. Is that the "scratchpad" area 
Is released for use by another subroutine In the 
program, resulting In reduction In the amount of memory 
needed for the program. This may be particularly 
Important In a dedicated application where the program 
is in PROM and the only need for RAM Is for the stacks 
and the variables. 

Now, with that in mind, I am going to present the best 
Idea that was sent to me in response to my example. It 
was sent by Donald Korte of Flint Ml, about 60 miles from 
my home. Don took the allocation of variables via the SET 
feature of the assembler a bit farther and defined two 
Macro's to do all the work. I'll stick to the nomenclature 
used by Don and present them as he sent them to me. The 
first simply initializes the variable AR6S to zero. The 
second assigns the offsets on the stack for each 
variable as It Is defined by the user. The program 
MACTEST included here, contains the macros and shows 
how they ere used. I have assembled the program with the 
macro expansion enabled so you can see how each variable 
Is assigned its space. Since ARCS is left with the count 
of all the space allocated after the last call to DEFARG, 
It may be used to deallocate the space on the stack at 
the end of the subroutine. Don't miss the point that you 
can use these macros an unlimited number of times as you 
add subroutines to your program. You would probably not 
assemble with the Macro Expansion assembler option on, 
since after a couple of uses you know what the macros 
do. 

if you assemble this source, you may find, as I did, that 
some early versions of the TSC 6809 Macro Assembler 
object to an argument being in the label field In a 
macro. The manual Indicates that this is legal, and the 
macro works properly, but I always get an error message 
when i assemble It, Perhaps later versions of the 
Assembler have the problem resolved. 

Don, thanks for the tip, I guess most of us have simply 
ignored the Macro capability of our assembler. Along 



that line, I will quote from a letter from Nigel Bennee of 
Lucldsta. This is not an exact quote, but Nigel said 
that this (TSC Macro Assembler) is the second best 
assembler he has ever worked with. He added that the 
best one was on a large computer Installation In which 
the ASSEMBLER (not the whole system) was leased for 
SI000 a month! Things have come a long way In the 
computer area in the past few years. Nigel also sent me 
some math routines for a 16 by 16 bit multiply and divide, 
which have rather complete checking for overflow. He 
related that he was shown Pascal MT on a Z-80 system, 
and that it accepted 40000 as an integer and treated It 
as though It were -7232 without giving an error 
message, Nigel wants to know what earthly good such 
software could be tor any real world application. 

Since the discussion of a 16 by 16 multiply would be a 
logical extension of our present variable allocation 
discussion, let's first go Into how to do multiple 
precision multiplies with the MUL instruction, and then 
write a routine that is entered with two numbers on the 
stack and returns with the result there. We will first 
test this Multiply routine by using Flex routines to 
Input and output the numbers. Later we will make It an 
independent subroutine that expects to be passed the 
arguments on the user stack. 

The MUL instruction multiplies the value In A by the 
value in B and leaves the result in D. It Is an unsigned 
multiply. If you want to do signed arithmetic, the easiest 
way Is to convert negative numbers to positive and save 
the sign in a flag somewhere. First, lets assume the 
numbers are positive. Later we can add the sign logic 
and the complement and add subroutine to convert Input 
numbers to sign and magnitude and to convert the result 
to two's complement If necessary. Unfortunately, as most 
things work out, it Is easier to multiply and divide If 
the variables are in the sign and magnitude form, and It 
is easy to add and subtract It they are In the twos 
complement form, (So what else Is new.) You may remember 
that in most integer modes of compilers and BASIC, the 
range of numbers is from -32768 to +32767. In twos 
complement form, 32767 Is 01111111 11111111, and -32768 Is 
10000000 00000000. When two integers are multiplied, the 
product must not exceed these limits, or the result 
would give erroneous information in the sign bit. 
Therefore, we can have the two arguments take the 
extreme values 32767 and 1, or intermediate values down 
to the limit of the equal values 181 and 181, and still have 
the result not cverrange. 

To refresh your memory, take pencil and paper and 
multiply 56 by 78. You have two "partial products" which 
you added to get the result 4368. Now try It a different 
way. Multiply the two low order digits and get 48. Now 
take the product of 8 and 5 (high order times low order) 
and write 40 moved one place to the left below 48. Now 
take the other cross product 6 times 7 and write the 42 
below the 40. Last take the product of the two high 
order digits 5 times 7 and write the 35 moved one place 
to the left of the previous products. Now add 48 420 400 
and 3500 and get the same result 4368. That Is exactly 
the way the 16 bit multiply works. Low times Low, add the 
two "cross products" high times low and low times high 
shifted 8 bits left, and add the high times high shifted 
8 more bits left. Remember that carry may be generated 
anywhere In the process of adding the partial products, 
and be certain to handle these. 

The program MULTI does this and uses the FLEX routines 
INDEC and 0UTDEC to allow you to input decimal numbers 
and get the result in decimal. The consequence of using 
those routines to test the multiply. Is that you have to 

input the two numbers on the command line: 
MULTI. BIN, 12,12 will get you 144 If the multiply is correct. 
Note that this Is only good for unsigned numbers, but 
INDEC and 0UTDEC only work for unsigned integers anyway, 
so they are useful for the test of the "raw multiply" 
routine. We've used the Macros to define our bytes for 
the two 16 bit arguments and the 32 bit result. Of 
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course result is only valid If the top 16 bits are all 
zero, and we check for that and print an error message 
If overflow occurs. If this routine were to be 
Incorporated In the middle of a math package, for 
example, you would probably have the main program set up 
the user stack with space for the result, and the two 
arguments on the stack. You would do the calculation and 
return, and the main program would do the clean up of 
the U stack pointer after recovering the result of the 
multiplication at 6,U. I hope this Is sufficiently clear to 
be of use to some of you. I promise that we will develop 
MULTI further next month, adding the steps necessary to 
handle signed Integers, 

MORE ON PASCAL 



out there need to have explained what the INTERSECTION 
Is? Of course, It is the AND function of the two sets. 
The INTERSECTION of ODD and EVEN Is 11, the NULL set. 
BOOLEAN Algebra uses multiplication to represent the 
Intersection. In Pascal, of course, the multiplication 
symbol Is the asterisk or star (*). How do we define a 
set In Pascal? First we must have an ennumerated type. 

TYPE 
COLOR = (RED.BLUE.GREEN); 

VAR 
COLORS : COLOR; 
MIX : SET OF COLOR; 



One reader wrote me and wanted to know how to get 
around the lack of the WITH statement in Lucldata 
Pascal, WITH is only a convenience in accessing the fields 
of a RECORD variable in Pascal, and it Is not necessary 
to use it, though it may be a great convenience. Since 
RECORDS are standard in Pascal and any good Pascal text 
covers them, i will assume that you know how to declare a 
record 1ype. Suppose you have a record LABEL with three 
fields declared as arrays of character, NAME, ADDRESS, 
and CITY. You can access these parts by using WITH as in 
the following sample of code, 

WITH LABEL DO 
BEGIN 

NAME :- 'ALEXANDER G. BELL '; 

ADDRESS :=> '1234 5TH ST. '; 

CITY := 'LITTLE SPRINGS ■; 
END; 



Without the WITH facility, you simply use the whole name 
as below: 

LABEL.NAME := 'ALEXANDER G. BELL '; 
LABEL. AODRESS := '1234 5TH ST. '; 

LABEL. CITY :- 'LITTLE SPRINGS '; 

For records with few fields, It may take less typing to 
use the second method even If WITH is available, Lucldata 
points out that you can use a short name for the 
record. For example In this case you could simply use L 
for the record name, and the access would be L.NAME, 
L. ADDRESS, and L.CITY. 

SETS 

The subject of SET theory is rather near at hand to me 
at this time. M>r daughter is now learning Algebra In 9th 
grade. I learned Algebra In 9th grade about 30 years 
ago, and I have been using it ever since, but i have great 
difficulties with helping my daughter because of the 
great preoccupation with SETS that has developed in the 
teaching of mathematics since the time 1 learned it. I 
frankly don't see the value of tlelng set theory so closely 
with Algebra. 

Anyway, a SET is a defined group or collection of Items. 
For example the set of positive Integers from 1 to 5 
(inclusive) is 11,2,3,4,51. That is simple enough, isn't 
It. The set of EVEN positive Integers In that range is 

12,4) and the set of ODD Integers Is 11,3,51. Here, the 
Symbolic logicians and the Programming Language writers 
differ because of the ASCII character set. Lets call our 
two sets 000 and EVEN. 

Set theory defines a couple of functions they call the 
UNION and INTERSECTION of sets. The UNION is what we 
programmers would call the OR function. The UNION of the 
two sets ODD and EVEN as defined above, is 11,2,3,4,51, 
In Pascal we use the + sign to represent UNION. BOOLEAN 
algebra uses + (addition) to represent the OR function. 
The UNION of two sets is the list of all the Items that 
are In either of the sets or both of them. That Is, the 
UNION Is a plain OR function, not an EXCLUSIVE OR. Anyone 



What Is the difference between COLORS and MIX you might 
ask. COLORS may take on the value RED or the value BLUE 
or the value GREEN, it has three possible values. MIX, on 
the other hand may take on the values shown below: 

RE 
D 

BLUE 

GREEN 

RED BLUE 

RED GREEN 

BLUE GREEN 

RED BLUE GREEN 

i) 

While COLORS may have three values, MIX may have 8. In 
general. If the enumerated type contains N elements, the 
set of that type may have Z^N values. 

Pascal lets us assign values to sets as MIX :• [RED, 
GREEN);. While space doesn't permit much In the way of a 
complex example here, imagine that you have a collection 
of articles from such magazines as 68 Micro Journal, and 
you want to Index them for future reference. 

TYPE 
ATTRIBUTE = (6800,6809,ASEM,C0MPILE.HAROWARE); 

VAR 
ATTRIBUTES : SET OF ATTRIBUTE; 
SEARCH : SET OF ATTRIBUTE; 

Now suppose you set up an array of attributes, and 
associate each article with an array index. You can then 
Input the values for each array entry, which will 
categorize the article associated with It. Later, If you 
want to find all the articles that refer to 6809 high 
level compilers, you can search the array: 



SEARCH := 16809, COMPILE); 
FOR INDEX = 1 TO MAX DO 
IF ATTRIBUTES [INDEX) * SEARCH 
THEN WRITELN (INDEX); 



SEARCH 



When this is run, you will have a list of the index 
number of all articles that have the attributes 6809 and 
COMPILE. By now you can think of other uses for SETS. 

MY FACE IS RE0 DEPARTMENT 

I received a call recently from Jesse Salb In New York, 
to point out that I had made an error. In my March 
column, 1 presented an example program called DuWROM . 
Line 90 of that listing is LEAY -1,Y which decrements a 
counter. The next line contains code that works, but Is 
unnecessary. Line 91 reads CMPY #0 and has the comment: 
LEAY DOESN'T SET ZERO FLAG. That is an error. The X and 
Y registers do set the zero flag when their contents 
become zero. They don't have any effect on any other 
flags. Incrementing or decrementing U or S has no effect 
on any flag. My program would obviously run Just as well 
without line 91. Thanks, Jesse for pointing out my 
error. When in doubt read the Instructions. That 
folding green instruction set summary from Motorola has 
It all If we will take the time to look. Any other sharp 
eyed readers who catch a dumb one like that are welcome 
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to toll mo about It, and I will correct the error In a 
later column. 

TSC MOVES 

Technical Systems Consultants, who were the prime mover 
in getting the 68xx off the ground by supplying good 
software, have moved from their old address in West 
Lafayette, IN. to new facilities In North Carolina. In 
case you have not yet gotten their new address It is: 

Technical Systems Consultants, Inc. 
Ill Providence Rood 
Chapel Hill, NC 27514 

I guess when virtually all of your business is "mall order" 
you don't have to endure the Midwestern winters! 
Congratulations all you folks at TSC on your relocation 
and new facilities. We "northerners" will envy you come 
next winter. 

I recently communicated with Dan Vanada of TSC, and he 
had encouraging words for Flex users. While most if not 
all of TSC's new software will first be developed for 
Unlflex, Dan assures me that FLEX09 versions will follow. 
Among the projects listed are a Fortran compiler, a "C" 
compiler, and a screen editor. Dan also indicated that 
their new Relocatable Assembler and Linking Loader that 
are now out in the Unlflex version, will be available soon 
In the Flex09 version. News for the 6800 users Is not 
quite so good. Dan assures me that they will continue 
to support FLEX2 and the software already available for 
It, but that no new 6800 software will be developed. 

I guess you could call that the pains of progress. You 
6800 users have three choices. First you might wait and 
see If some other suppliers continue to develop 6800 
versions of their software (Star Kits and Frank Hogg 
Laboratories are good examples of suppliers who are 
doing that). Second, you could decide to switch to 6809 
at this point, which means rather costly purchasing of 
new software. Third you might decide to hold out a bit 
longer and wait for the next major leap In technology, 
the 68000. If you are not a "collector" (of software) and 
can have fun with what you have for your 6800 system, 
perhaps the latter is the best approach for now. with 
memory prices going down so fast, those 256K systems 
might Just get reasonably priced and soon. 

I.H- MK MILT1 

2.R» TTl IM.T1PLY PROWW 

3. IN OPT PAG 

4.tN PA6 

5. M-l 

6. INI 

;.HHWums eou Kin 

B.tNIKlEC EM tCDtB 

9.IN0UTDEC EOU ICD39 
II.INPSTRNB EOU ICDIE 
II.INPCRLF EM IC024 
I2.H-I 

I3.IN1NIARS MCftO 
I4.M-M65 SET I 
15. II' EHKI 
16. INI 

I7.INDEFAR6 MACRO 
IB.tNU SET ARES 
I9.INARBS SET AR6S»«2 
2I.IN ENH 
21. MM 

?!.M>I LOAD ADDRESS I 
23.INI 

24.INSTART IKZARE 

25. It- DEFAR6 HI, I HI6W DRDER BYTE OF ARC I 
2i.lt* DEFARB LI, I LOH ORDER SUE OF AR6 I 
27, H- DEFAftS H2,l HISH ORDER BVIE OF AR6 2 
29.IN DEFARB L2,l LOH ORDER BYTE OF ARE 2 
29.lt* DEFARt KSB,I MOST SIGNIFICANT BYTE OF RESULT 



3l.lt* DEFAR6 NH5B,I NEIT HOST SI6MF1CANT BYTE OF RESULT 

31. H* DEFARG MSB,! NEIT TO THE LEAST 5IBN1FICANT BYTE OF RESULT 

32.11* DEFARE LSI, I LEAST SIGNIFICANT BYTE OF RESULT 

33.11=1 

34.11*1 HAKE ROOK ON THE STACK FOR THE VARIABLES 

35.11*1 THEN POINT U AT THE VARIABLES SO THAI THEY MY BE 

36.11*1 REFERENCED NtTHIN ANY SUBROUTINE IN THIS SECTION OF COOE. 

37,11=1 

39.11= LEAS -ARGS,S 

39.11* TFR S,U 

41.11* JSR INOEC SETS ARE I IN 1 REGISTER FROM C9HIMND LIKE 

41, ft* STI HI,U 

42.11* JSR INDEC SETS ARE 2 IN t 

43.11. ST1 H2,U 

44,11* LDD M 

45.11* STD nSB.U CLEAR RESULT AREA 

46.11- SID NISB.U 

47.11=1 

49.11*1 NOV MULTIPLY 

49.INI 

51.11' LDA II ,U 

51.11= LDI L2,tl 

52.11* KUL ION ORDER TINES LOH ORDER 

53.lt* STD NISB.U NEIT TO THE LEAST SIENIFIANT BVIE 

54.lt* LOD 11, U A BETS LI AND B BETS H2 

55.11* NHL EET A HISH AND LOH DRDER 'CROSS PRODUCT' 

56.11* ADDD NHSB.U NEIT 10 MSI SIBNIFICANT BYTE 

57.lt* STD NHSB.U 

59.11* BCC miLTI 

59.lt* INC HSB.U CARRY IF NECESSARY 

6t.ll=NUtl! LDA HI,U 

61.11* LDI L2,U 

62.11* HIA. OTHER HISH AND LDN ORDER 'CROSS PRODUCT' 

63.lt* ADDO WtSB.U SANE POSITION AS LAST 'CROSS PRODUCT' 

64.11* STD NHSB.U 

65.11* BCC IHJU2 

66.11* INC NSI,U HANDLE CARRY IF NECESSARY 

67.ll*mJLT2 LDA HI.U 

66.lt> LDI H2,U 

69,11* if* HISH ORDER TINES HI* ORDER PRODUCT 

7l.lt* ADDD NSB.U 

7 1. ft* STD NSB.l) 

72.H*t 

73.11*1 NOTE THAT IF BOTH AREUKNTS MERE NITHIN RANGE SUCK THAT 

74.M=» DVERRAHGE COULD HOT OCCUR. THE RESULT OF THIS LAST MX. T I PL I CAT I ON 

75.11=1 NOULD HAVE 70 BE JERO. 

76, INI NOK HE CAN TEST FOR OVERFLOH. 

77, INI 

7B.IN CHPO It 

79. IN BED OUTKLW 

SI. IN LEAI ERROR.PCR POINT AT ERROR HE5SAGE 

Bl.lt* JSR PSTRNB PRINT IT 

B2.ll* IRA EXIT RETURN TO FLE1 

B3.IN0UINIHI JSR PCRLF 

U. IN LEAI NLSB.U POINT AT RESULT FDR DUTDEC 

BS.lt* JSR OUTDEC 

B6.INEIIT LEAS ARGS.S 

67.H* JRP NARRS NORMALLY HMD HAVE RTS HERE 

96. INI 

B9.INERR0R FCC I OVERFLOH - ARGUMENTS TOO LARGE./ 

91. IN FCS 4 

91. INI 

92.H- END STAR1 

LIN MR HACTESI 

2.tN TTL TEST DF VAR ALLOC, PIACRDS 

3. INI 

4.11*1 THIS IS A TEST OF TKO NACROS TO ALLON EASY ALLOCATION 
5. It* I OF STACK SPACE FOR LOCAL VARIABLES 
6. IN I 

7.INHARNS EOU ICDI3 
B.tN6ETH£! EOU ICD42 
9.INI 
II.H-INIARG MCRO 
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1I.INM6S SCI I 
12.»« EMM 
II.IM 

ll.fNOEFARB KACSO 

IS. INI I SE1 M6S 

16.INM6S SET M6S»»2 

I7.IN ERWI 

l6.M=t 

H.IN OAG iCIH 

2I.M=I 

2l.tNSTMT INZM6 

22. M- 0EFAS6 FIAST.2 

23,fN KFAR6 LAST, 2 

24. INI 

2S.##=i hke mm m tic stack for t« vmiam.es 

26. INI THIN POINT U AT THE VMIAW.ES SO THAI THE* MY K 
27.»M REFERENCES MlTHIH AN« SUSROUTTKE IN THIS SECTION OF CODE. 
2B.M=I THE FOLLOKIW IS THE FILL NEHORV COK AS AN EJANPLE 
24.11=1 

31. »N LEAS -M6S.S 
31. IN TFR S,U 

32, IN JS* GETHEE 
S3.fN STI FIRST, U 
34. IN JSR 6ETHEI 
JS.H= STI LAST.U 

3b.tN JSR GEIHEI BTlt 10 FILL «1TH 

37. IN TFR 1,0 NEAT TRICK FROM FRANCIS VAN HORN 

3B.tNt 

ii.h=i k fill proswi AS DESCRIBED in previous colum 

4f.tNI FILL BYTE NON TN B RE6ISIER 

41. INI 

12. M. Ul FIRST, U 

43. If •LOOP STI ,«♦ 

44. M« CNP1 LAST, II 
45.IN ILS LOOP 
46. INI 

47.11=1 NOTE THAT THE 'S' IMS! K CLEANED UP 10 PREVENT 'CREEPING STACK'. 

41. MM 

4».M«I IF A PRU6SAR IISES "tt' CONSISTENTLY AS SHOW HERE, IT IS INITIALIZED 

Sl.tNl ir EACH SECTION OF CODE, AND NEED NOT IE RESTORED AT THE END OF 

51. INI ANY SECTION. 

H.M't 

53.1*= LEAS AA6S,S 

54. M> JNP MRUS 

55.INZJSIZE ECU t-START AUTO CAICU.ATIDN OF BYTES OF CODE IN «EI 

56. IN END START 

OS-9 NOTES 

From Ray Cadmus 
600 w. Lee 
Moberly, Mo. 65270 
1816)263-1228 - Home 
(816)263-6693 - Office 

Today I'll give you a peek Into my dls-organlzed 
mind and just ramble a bit. I haven't gotten enough 
feedback as yet to get a feel for the experience level 
of the average reader. (Hint, hlntl) So, to be on the 
safe side, I'll begin with some of the basics - some of 
1he dumb things I had to learn the hard way. He'll look at 
setting up a basic system disk and present a couple 
utilities ttiat make that chore a little easier. For what 
It's worth, I'll present my approach to developing 
utility programs and using existing ones. Then, for 
rtiose people who Insist on writing big programs for 
llltle machines, we'll look at a simple method of using 
overlays in BASIC09. 

Just a little aside here - You will find one 
central theme running through the way I do things. I 
11ilnk It's called basic laziness, or as I saw It put so well 
recently "creative sloth". I'm firmly convinced that lazy 
people make the best programmers. We work much 
harder at finding easy ways to do things and really, 
Isn't ttiat what computers are for7 



SETTING UP A SYSTEM DISK - I received ray 
distribution programs on single sided, single density 35 
track disks. The first thing to do Is copy EVERYTHING. 
No problem, BACKUP Is quick and easy. Much faster, by 
the way. If you give It lots of room to work, le. BACKUP 
#30k or so. Then I formatted a double sided work disk 
and ran BACKUP again to get a working copy. "TILTI" 
BACKUP works only with Identically formatted disks. At 
1hls point I did the only thing I could, I wore blisters on 
my fingers going COPY COPY COPY file by file to get 
every thing on 1he new disk. Then I discovered that th» 
serial printer device descriptor used a different 
address than I wanted for ray printer, so I spent the 
first couple weeks using DEBUG to change the pointer 
every time I booted the system. 

Next - to add Insult to Injury - I received a 
new release of the 0S9 system so I went through the 
same thing again with all the system files phis all the 
new stuff 1 had added by now. At about tills same point In 
time I discovered COBBLER and SYSGEN and realized that 
I could fix my printer address problem and do some 
other neat things like speed up the disk stepping times. 
This was great but, because the boot module must be 
contiguous as the first file on disk I faced the COPY 
COPY COPY bit again. Enough! I wrote DCOPY to copy a 
directory's worth of files at a time. At that time the 
+ DIR option was not available so the first version was a 
little messy, so this Is the second version. Eventually 
I'll rewrite It In assembler but for now It works. The 
companion program PURGE Is the same thing In reverse. 
It allows easy cleanup of a directory. I believe ttie 
programs are pretty much self-explanatory so I won't 
bore you with a description. 

Here Is someltilng to keep In mind when making 
heavy use of the utilities. LOAD all the utilities you fin 
need first. This keeps the system from loading them 
each time you call them. LOAD LOAD first, then load 
COPY, load OIR etc. I usually execute a shell file ttiat 
looks like: 
TX 

LOAD LOAD 
LOAD DIR 
LOAD COPY 
LOAD LIST 
etc... 

You'll note that this capabl Mty sets 0S9 apart from most 
other operating systems. On most systems the system 
disk must be In the primary drive at all times. With OS9 
you can do a series of loads, then throw the disk away 
and still run Just fine. 

I write the occasional utility program when the 
need comes up, I also write some Just for fun. 
Application programs I write for a living, utilities for 
me. Here are a few guidelines which (unfortunately) I 
don't always follow. Make the program self explanltory 
and fully prompting. I often find that, when I violate 
this, I have to list the program source to find out how 
to run It. There have even been times ttiat when I list 
the source I discover that I neglected to comment 

froperly and still can't figure out what I did or It does, 
t sure hurts to have to throw one away and start over 
because I didn't take 1tie time to do It right the first 
time. Next - write It In as high a level language as will 
do the Job adequately. It may not be super efficient, 
but It's lots easier to get going and to refine Into a 
smooth package. Then, If It will get lots of use, you may 
want to rewrite It In assembler to speed things up. 
Right now I start out In BASIC09 and many never get 
beyond that point. When I get a C compiler I'll probably 
use that for most. I do have a PASCAL compiler, but 
BASIC09 does so many tMngs so easily ttiat I rarely use 
It. Besides, after using BASIC09 and C, PASCAL Is a 
PAINI 

Now - Big BASIC09 programs on little machines. 
Have you looked at the size of BASIC097 That thing Is 
BIG! If I recall correctly It takes about 27k, leaving 
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about 17k as program and data space on my 56k machine. 
Now keep In mind that I don't have the smaller run time 
module yet, so this may seem dumb to those of you that 
do. When I started running out of room on a major 
project, I rewrote the program breaking It up by 
functions. Remember that one procedure can call any 
oMier and pass paramaters (pointers) to shared data. As 
long as a procedure has been "packed" Into the cmds 
directory a run statement will find and load It as 
necessary. The trick Is to "kill" It when you are 
finished with It for a time. Just remember to define the 
shared data In the permanently resident part of the 
program so everyone can get a crack at It. 

Last month I warned about Z19 terminals giving 
problems with spurious data and system hangs. I've since 
heard a couple reports of Televldeo terminals giving 
the same troubles. In Investigating the problem further. 
It seems that there Is nothing Inherently wrong with the 
terminals - Just that some types are more sensitive 
than others to power line noise. I've been able to use a 
Z19 ok by filtering the AC lines HEAVILY. A normal line 
filter will not correct the problem. It took a line filter 
In conjunction with a constant voltage transformer to 
do the trick. The Gtmtx mainframe I use did not require 
filtering - Just the attached peripherals. 

NEW PRODUCTS - I Just received some data on a 
series of file transfer utilities by MET A LABS that look 
interesting. They are designed to allow reading and 
writing FLEX files under OSS. I hope to have a detailed 
report for you next month. 

Our mall service Is a wonderful thing. 1 started 
receiving phone calls and letters on this column a week 
before I saw the first one In print. Please - keep the 
calls and letters coming. I've been writing blind for 
three months now and I'm beginning to reach the point 
where I NEED your suggestions and submissions to keep 
this thing going. I hope that we can make this an 0S9 
forum, not just my personal soapbox. 



Bye 



PROCEDURE 
fill 

0011 
0038 
003C 
0048 

004F 
006A 
0073 
008a 

mi 

009C 

00C7 

00C9 

00CA 

00D0 

00DI 

HDD 

WEB 5 

0101 

010B 

0IIE 

0131 

013E 

0164 

016E 

0177 



DCOPYS 

REM COPY DIR FILES 
REM SPACE TO COPY - ANY OTHER KEY TO BYPASS 

DIM C«:STRIN6C13 

DIM PiBYTE 

TYPE REC=NAHEjSTRINGC29); HISC:STRIN6[3] 

DIM DREC:REC 

INPUT 'FROM DIR > ',FDI 

INPUT 'TO DIR > ',TDI 

CHD TDt 

PRINT "SPACE TO COPY - ANY OTHER KEY TO BYPASS" 

PRINT 

ON ERROR 60T0 10 

OPEN IP,FDf;READ«DIR 
WHILE NOTIEOF(IP)) DO 
REM READ NEXT DIR ENTRY 
6ET IP.OfiEC 

IF LEFTKDREC.NMtE.l))' ' THEN 
IF LEFTKDREC.NAnf, !)<>'. ' THEN 
RUN FIISIDREC.NAKE) 

CND»='C0fY •♦FD^V'tDRECNAME* 1 '♦DRECNANE 
PRINT CMOS; ' '; 
6ET 10, CI 
PRINT 



0179 


IF CI*' ' THEN 


0186 


SHELL CHDI 


01BB 


END IF 


0I8D 


ENDIF 


0I8F 


END IF 


0191 


ENDUHILE 


0195 


CLOSE IP 


019B 


END 


019D 10 


REM ERR ROUTINE - BYPASS I TRY A6AIN 


01C3 


PRINT "ERROR = '; ERR 


01DI 


60T0 5 


PROCEDURE 


PUR6E 


0000 


REM mmil CLEAR SELECTED FILES FROM DI6K IttUUl 


0034 




0035 


DIM ACTI0N:STRIN6CI] 


0041 


DIM DiBYTE 


004 B 


TYPE REC*NAME:STRIN6[29J; MISC: STRINBE S3 


0063 


DIM DREC:REC 


006C 


RUN CLS 


0070 


PRINT \ PRINT 


0074 


INPUT 'DIRECTORY TO PUR6E ',DI 


008F 


CHD Dl 


0094 


PRINT 


0096 


PRINT 'ENTER <Y> TO DELETE - ANY OTHER KEY TO BYPASS 


00C7 


PRINT 


00C9 




00CA 500 


REM It MAIN II 


00DA 


ON ERROR 60T0 510 


00E0 


OPEN tD,Dt;READ»DIR 


00EC 


WHILE NOTIEOF(ID)) DO 


00F7 505 


SET ID.DREC 


0104 


RUN FnS(DREC.NAHE) 


0111 


IF ASC(LEFTl(DREC.WmE,I))<>0 THEN 


0174 


IF LEFTIIDREC.NAKE.nO'.' THEN 


0137 


PRINT DREC.NAflE; ' '; 


0144 


6ET 10, ACTION 


014D 


IF ACTI0N»'Y' THEN 


015A 


DELETE DREC.NAME 


0162 


PRINT " OK' 


0169 


ELSE 


016D 


PRINT 


016F 


ENDIF 


0171 


ENDIF 


0173 


ENDIF 


0175 


ENDHHILE 


0179 


END 


0I7B 510 


PRINT 'ERROR « *,ERR 


018C 


60T0 505 



"C" User Notes 

Norm Como 
3 Pryor Road 
Natlck, t« 01760 

The process of getting from a source file written In C to 
the final executable binary can follow a number of paths. 
One of the cleanest ways Is when the output of the 
compiler Is the Input to a relocating assembler that can 
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be used with a linker, especially when the compiler chains 
to the assembler automatically. Ideally, you start the 
compiler which takes the source code and produces the 
assembler source. It then chains to the assembler which 
produces a relocatable object module. At this point the 
process stops. You can then link that object module 
with the library and any other modules that may be 
needed. 

Unfortunately for FLEX and OS-9 users no standard 
relocating assembler exists. I hove seen the ad for the 
CINCITEK relocating assembler, and I know that T3C has 
one for UNIFLEX which should be migrating to FLEX fairly 
soon. But they weren't there when the various software 
vendors started coming out with 6809 C compilers. 
This means that all the presently available con pliers must 
contend with absolute assemblers. Usually the assembler 
of choice Is TSC's for FLEX and Mlcroware's for OS-9. 
What makes this all so nasfy Is what It forces you to do 
In order to link separately compiled sources Into an 
executable blnery. 

How do we do It? As always, the answer depends on whose 
compiler you own. If you own the Introl compiler life 
approaches being a piece of cake. If you happen to own 
the Word's Worth compiler things get a little harder. 
Finally, If you own either Inter soffs or Ougger's product 
things get harder still. So lef's start from easy and 
work to hard. 



Since the output of the code generator, P2.CM0, Is Just 
a file called SOURCEFILE .A09, the process can be stopped 
at that point and the disk changed. This system works 
Just fine. Notice that I must specify the standard 
library file since 1 put It on my system disk. This saves 
room on the working disk for the source file and the 
1 ntermedlate files produced by the preprocessor and the 
parse tree generator, which are PP .CMD and PI.CMD 
respectively. 

Normally I wouldn't belabor an exception like this but 
some rumblings Indicate that Intro! may someday offer 
their compiler on mlnlflopples- 

The standard library Is quite complete and cones with 
three different levels of runtime environment. One that 
sets up the cpu state, another that also parses the 
command line Into arguments and one that adds the 
ability to redirect standard I/O to and from files. The 
latter Is the default. You make your choice when you 
link the program. Since the library Is completely binary, 
It takes up less than forty blocks. Thai's not very much 
when you compare It to the space needed If the library Is 
kept In assembler source code. There Is a librarian 
that lets you add your own function or new version of 
existing functions. 

All In all, Introl are to be congratulated for a very fine 
product that Incorporates some clever programming. 



BUILDING INTROL PROGRAMS 

The Introl compiler comes with Its own absolute 
assembler, linking loader and librarian. Whaf's that? A 
linking loader with an absolute assembler? Yes, thaf's 
correct. Introl did a very clever thing. The compiler 
forces the assembler to fake a relocatable binary module. 
It does this by a combination of position Independent 
coda and the rather adroit use of FCB's, FOB's, FCC's and 
module labels to produce the relocation data tables. The 
only real compromise Is the handling of calls to functions 
that exist outside of the module. A Jump table Is built 
at the end of the module. During the link, these tables 
are filled In with the real addresses of the functions. 

The command sequence to get from the C source to the 
executable would be 

♦♦COIT SOURCEFILE 
***pp SOURCEFILE 
♦HMUWC SOURCEFILE 

The PP (preprocessor) command starts the compile, which 
takes a total of five passes to produce the relocatable 
object module. The MLINK command links the module to 
the standard library, which need not be named If It 
resides on the working disk. It pulls In only those 
functions that are actually called In the user program. 
What could be easier? You now have SOURCEFILE.CMD on 
your working drive. Since Introl offers their compiler on 
8 Inch drives only and I use single density 40 trock 
m I nlf topples, I neve another step to do. 
The review copy that I received came on three 5 Inch 
diskettes that were copied by someone at 68 Micro. The 
four programs needed to compile a module would not all fit 
on one single density minifloppy. So I merely made my own 
assembler that was nothing more than a Jump to FLEX's 
warm start. On one disk I put PP. CMD, PI.CMD, P2.CMD, 
my own assembler and a few utilities. On another disk I 
put the real assembler, the linker, the librarian, the 
library and a few utilities. One more was needed for the 
editor. So an evening's session at C requires three 
system disk. My command sequence Is the following 

Insert "edit" disk 

+H£DIT SOURCEFILE 
Insert II compiler disk 

♦MPP SOURCEFILE 
Insert #2 compiler disk 

♦++A09 SOURCEFILE 

.1* SOURCEFILE 0.ST0LIB.LIB 



BUILOING WORD'S WORTH PROGRAMS 

Word's Worth did something similar to Introl. Their 
compiler's output code Includes FCB's, etc to allow the 
assembled module to be linked with RLOA0. RL0A0 Is a 
pseudo-linker that was published In previous Issues of 
this magazine) I ) . Where RL0A0 falters Is that all the 
functions In a library file are added to the program, 
even If only one Is actually used. Judicious granulation 
of library functions over separate files can overcame 
this to a great degree. Another shortcoming, relative 
to a real linker. Is that there Is no library per se If you 
are trying to minimize the size of a program by following 
the previous advice. In this case all your compiled and 
assembled functions exist as binaries, but In unique 
files. Moving a library from disk to disk, and building a 
link file Is made less convenient. 

Now let's set up some assumptions about our 'Vord's 
Worth environment". We have separated our standard 
functions Into four files, called 

CI. IB. LIB -- the minimum library, used 

used with every program. It 
contains the runtime package 
and terminal l/o functions 
getcharO, prlnt-f(>, etc. 

CHAROPS.LIB — character functions such as 
IsalphaO, IsdlgltO etc. 

FILEIO.LIB — the file operation functions 

such as fopenO, getcO, etc. 

STRING1.LIB — the primary string functions 
like strcpyO, strcmpO, etc. 



The command sequence to get from the source file to the 
executable binary would look like 

***CC (which prompts for files) 

♦♦KXFT (prompts for filenames) 
-t-HASMB ASMBFILEJ31NARYFILE,+YPI0 
-l-MflLOAD LIMCFILE.LMC 

The compiler will prompt you for the filenames and some 
other things. Word's Worth recommends the following file 
extension defaults 

SOURCEFILE .C source code to the compiler 
ASMBFILE.ASM assembler code from the compiler 
ASMBFILE.OPT assembler code from the optimizer 
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BINFILE.REL binary from the assentoler 
LIKKFILE .If* the RLOAD directive file 

The RLOAD directive file contains the name of the .CMD 
file to be built and a list of all the object files that you 
want It to load In. While this Is not quite as convenient 
to use as Intro), It's still fairly flexible. And again, the 
"library" Is kept as binary code, which save greatly on 
disk space. The standard functions supplied with the 
package Include most of those mentioned In C NOTES 4. 
The COPT command Is optional. It Is a~"peephole" 
optimizer that opens a window of a few line Into the 
assembler code file produced by the compiler. It looks 
for certain sequences of Instructions, and replaces 
them with more efficient sequences. Word's Worth claims 
that the savings will be between 15 and 35 percent. The 
optimizer Is Itself written In C. Both the binary and 
the C source are supplied with the package. 



BUILDING DUGGER AND INTERSOFT PROGRAMS 
Intersoft and Dugger both require the most "work" to 
get from a C source to an executable program. Intersoft 
takes more work Initially since all their library functions 
come as C sources. So you will have to compile them 
separately. The user Interface of both these compilers 
Is very much like that of the original Small C. The 
compiler Is Invoked without any file name. It prompts you 
for the name of the output file and then prompts for the 
name of the Input file. After that file has been compiled 
you are prompted for another Input file. If you enter a 
filename, then that file Is complied also. The process Is 
stopped when you enter Just a <cr> for a filename. A 
minor note Is that Intersoft prompts for the name an 
Input file first, then the output file, and finally niore 
Input files. 

In this manner separate C sources may be linked together 
by the compiler. There Is one slight drawback. If you 
f define the same symbol In more than one Input file you 
will get errors on the Intersoft compiler. This I found 
out when I tried to take the C sources for their 
standard functions and build then Into the four library 
flies that I mentioned earlier. 

Let us again assume that you have built up the four 
library files that contain the standard functions. The 
simplest way build programs Is to submit a tullcT file to 
the assembler which contains a series of LIB's to bring 
In all the necessary files. Take a text editor for 
example. It may consist of three nodules; a nodule that 
updates the text buffer, a module that updates the 
screen and a module that Interprets and dispatches 
user commands. The build file could be called EDITOR. BLD 
and would probably contain the lines 

ORG J0100 
LIB TEXT. TXT 
LIB SCREEN.TXT 
LIB DISPTCH.TXT 
LIB CMAROPS.LIB 
LIB FILEIO.LIB 
LIB STRNGI.LIB 
LIB CLI8.LIB 
END CINT 

To build the file all yon have to do Is type In the command 

♦♦♦ASMB iDITOR.BLO 

In effect, you have made the assembler your linker. This 
Is not the most efficient way of doing things since the 
library exists as source code and that means a lot of 
disk space. On the other hand, at least this method 
let's you break a program Into modules. If there are any 
bugs to be fixed, or updates, all you have to do Is 
recompile the affected module and reassemble the 
program. Incldently, this technique Is very nicely 
Illustrated In the Intersoft manual. Both of these 
compiler come with a reasonably complete set of 
functions. 



MY OWN CHOICE 

I'm sure that some of yon are wondering which compiler I 
use. Well my preference runs to Introl, Word's Worth, 
Dugger (release 1 1 and Intersoft In that order. Introl 
comes first because It only lacks four features of being 
full blown C and I am spoiled from using the BELL and 
Whitesmith compilers. It Is the only one I am using at 
the moment. Word's Worth has done some nice things for 
a "Small C" derivative. Dugger Is small and compiles a 
program fairly quickly, but lacks a lot of features. 
Intersoft Is mentioned last because I Just can't warm up 
to It. It's certainly a very usable and well constructed 
compiler, I Just don't happen to enjoy using It. 



A BENCHMARK 

Many of you might also be wondering how these four 
compilers stack up against each other In terms of 
program size and execution speed. There was a 
benchmark of higher level languages written by Jim 
Gllbreath In the September, 1961 Issue of BYTE magazine. 
As you might Imagine, most of the languages tested ran 
on the Z80. The program was the Eratosthenes Steve 
Prime Number algorithm, which was coded In a varlely of 
languages, Including C. I took the C program and 
modified It slightly (see the listing elsewhere) so that It 
would be compatable with Dugger release 1. The 
modification was nothing more than the replacement of 
FOR constructs with their equivalent WHILE construct. I 
deemed this fair since that's what the compiler does 
anyway. 

What follows Is a table of the results, listed In "winning" 
order. 

♦ + + ♦ 1 

! Int ! WH ! Duq ,' Utt ! 
+ f f 1 v + 

i proqrti run tiae ', 22 ! 57 ! 58 ! 97 ! 
{ proqrat size ! IMS : 18*2 ! 1361 ! SS73 ! 

♦— 1 ♦ ♦- ♦ ♦ 

' CDtpiler load tiie i 83 ! 27 ! 13 ! 37 i 
! coipiler run tiae ! 45 ! 9 ! 17 ! 22 ! 
! aodule size : 222 '. 391 ! 385 ,' 491 ! 
)-MfftMfr-rBttf-trfe-»— »-•«— l$-r™»-» — «-* 
! isseebler run tiae ! 33 ! 24 ! 44 ! 133 ! 

♦- — + ♦ ♦ ♦ 1 

; linker lo*d tiie I II f J ;--!-- ,' 
! link tiae ! 23 I 11 ! -- ! — ,' 
♦ + ♦ t ♦ ♦ 



Some qualifications are needed to lend some objectivity 
to the test. 

1) The test system consisted of a IMhz 6809 
with 56Kb of ram and single density 
mlntftopples. 

2) All the compilers were submitted the 
same source file. 

3) All times are rounded up to the next 
highest whole second. 

4) All sizes are In bytes. 

5) 'load" time for the compiler refers to 
the time It took to load the compiler 
from the disk. It represents o constant 
overhead for every compile. Ditto for 
the assembly and link load times. 

6) "run" time for the compiler refers to 
how long It took to compile the user 
program. Ditto for the assembler and 
linker. 
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I must also say that Intersoft payed a high penalty In 
terms of over all program size* I have done no optimizing 
of their run time package, which Includes such niceties 

as command line parsing and I/O redirection. The 
execution time Is representatlus though, because those 
features didn't enter Into It. 

An Interesting side comment. I feel It Is fair to 
compare a 2Mhz 6809 against a 4Mhz Z80 as the memory 
cycle time Is 250 nanoseconds In each case. Since my 
system Is a IMhz 6809, the program run time for the 
Introl version scales down to II seconds. The best Z80 
(4Mhz) was 14 seconds, which occured for a variant of 
PL/1 called PL/1-80. The best time for a C compiler was 

15.6 seconds for the Whitesmith compiler. This probably 
proves nothing, but at least 6809 users can go to bed 
with a smile on their facel 



PEN-IN-WOUTH 

As near as I can tell, I get off pretty easy this month. 
The only thing I found when I reread a copy of C NOTES 4 
was that I left off the footnote. I had constanHy used 
the the term K&R to refer to "The C Programming 
Language" by Ritchie and Kernhlgan, published by 
Prentice Hall. After a while you get tired of writing out 
the whole title. 



WHAT'S NEW 

I have just received a copy of Ougger's compiler, version 
2. It has added a lot of features and now supports longs 
(24 bits) and floats; the for loop, do-whlle, complex 
assignment operators, and logical operators. Constants 
may now be represented In hex or octal as well as 
decimal. He also breaks down strings Into a series of 
FCB's and converts the escape characters for you. This 
makes writing your own prlntf() a lot simpler. I have nor 
had a chance to try the compiler yet but Ron Anderson 
has. He has sent me copies of letters to Ougger 
detailing a series of bugs Involving floating point 
operations. I am very happy to report that the 
documentation for version 2 Is an order of magnitude 
better than It was for the early shipments of version I. 
Well that's It for thlsmonth. I haven't fully formed next 
month's contents In my mind yet. 1 do know that I want 
to start getting some more sample programs and code 
segments out to you. I also want to get Into some of the 
complex data types that C allows. As well C functions to 
handle data structures like trees, linked lists, fife's 
etc. Recursion needs some more explanation too. 
Looking further Into the future I can see the need for 
covering topics like Interrupt driven or prom based 
systems programmed In C. 



NOTES 

U> RLOAD can be found In the September through 
November, 1981 Issues of 68 Micro Journal. 

ERATOSTHENES SIEVE PRJKE NUMBER PRIBRAM LISTIH6 

IX Erathostnenes Sieve Priae Nuiber Program in C 
t 

f As eicerpted froa the Sept, 1981 issue of BYTE 
I aagazine. 
t 

♦ Modified (or compatibility with Dugger 'C, 
f release 1, which does not hive FOR loops. 
1/ 

•define TRUE I 
♦define FALSE 
tdefine SIZE 8191 
Idefine SIZEPI 8191 
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char MigsCSIZEPMj 

■tint) 
{ 
int i, priae, k, count, iter; 

put: ('10 iterationsXn'l; 
iter ' I; 

anile (iter <* 10) 
( 

count - 0; 
i = 0; 

while li <* SIZE) 
{ 
flags! H : TRUE; 

*♦♦; 
> 

i * 0; 

while (i <= SIZE) 
{ 

if IflagsCi)) 
{ 

priae = i + i ♦ 3; 
It = i ♦ priae; 
while <k <= SIZE) 
{ 

Hagslk] = FALSE; 
k * It ♦ priae; 
) 
count**; 
) 

•♦♦; 

} 

iter**; 

) 

outdec (count); 

puts I" priaes\n'); 



COLOR User Notes 

Robert L. Ney 

5900 Csssandre Smith Rd. 

Hlxson, Tn. 37343 

We'll make this a little shorter than normal this month 
because we have an article by Steve Odneal giving some of 
the User Accessible Routines In the DATA-OTJH? FLEX 
Conversion for the Color Ccmputer, end en article from 
Tony Dl Stefano on getting the Color Ccmputer to run at 
Double Speed. We have a couple of new products to look 
at, both of them In the EXCELLENT Category. We'll take a 
look at STAR-KITS SPELL *H FIX Dictionary for the Color 
Computer, and how It works {which will give you a general 
Idee of how Olctlonorys ere used with a Computer), and 
take a QUICK LOOK at ATOWTROMICS DISK OOMTROUJER BOARD 
which provides a Real Time Clock, a Parallel Printer 
Output, and an 80x24 Display Monitor output also. 



SPELL *N FIX 

A TRS-80C Color Ccmputer "DICTIONARY" Program 

STAR-KITS 

P0 Box 209 

Mt. KIsco, N.Y. 10549 



Requires 32K RAM 



Disk or Cossette - 169.29 
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Me mentioned Pete Starks' SPELL 'N FIX Dictionary 
Program last month; mo received the Color Computer Disk 
version of It a few days ago. This Program Is written to 
run with the normal Color Computer Operating System, and 
Is the first "Dictionary" Program for the machine that 
we know of. STAR-KITS has had this Program available for 
the FLEX Operating System on 6600 and 6609 machines for 
some time now, so this Is not another of the "get 
something out for the Color Computer, quick" programs. 
Me have been using the FLEX Version for 6 or 8 months, 
and hove watched It progress Into the excellent product 
that It Is. The Program Is "self-prompting", makes use 
of a "compressed" Dictionary to conserve Disk space, 
ellows the addition and/or deletion of Dictionary Words, 
etc. It Is an easy-to-use program that has been In 
operation a while. 

The Color Computer version Is a combination of Color 
Computer BASIC and Machine Language Programs. It also 
Includes some speclel routines, such as BINCON/RAS, 
which ellow the conversion of the TELEWRITER Mord 
Processors' non-text files to be converted to text (or 
ASCII) files so they can be checked with this Program. 
Another example of the "^marriage" to the Color Computer 
Is the use of the BASIC Program SPELLFIX/BAS to provide 
the 'Interfece' between the Computer and the 
SPELLFIX/BIN Spelling Program, which provides both an 
easy operating system and the cepeblllty of making simple 
changes should your Computer configuration change In 
the future. Other routines supplied Include: BUILD/BAS, 
e BASIC Program for generating short text files; 
LIST/BAS allows listing Text Files; RESEI7BAS provides a 
"cold start" reset (used to restore pointers, etc., to 
allow other programs to be run after the use of SPELL 'N 
FIX without the need to turn the Computer Off, and back 
On, again); EXPAND/BAS allows the expansion of the 
"compressed" Dictionary file In cese you wish to edit It. 
SPELL 'N FIX Is almost worth the price Just to have the 
BASIC Programs for study and reference. 

A "spelling secession" with SPELL *N FIX goes something 
like this: 

LOAD "5PELLFIX" (or CL0AO, If Tape) 

NUN 

This loads the Program and execution begins. It asks If 
you want to use the Printer, then moves on to 

ENTER FILE NAME OF TEXT FILE TO 

BEPRCCTREAD MAME/EXT:ORl 

At this time, the Program has been loaded, so you can 
switch Disks or Tapes, If needed, then tell It the File 
you want It to check. It then asks 

WAT KIWK OF WORDS DO YOU WANT? 
A - ANY GROUP OF CHARACTERS ENCI.OSED BY A 

SPACE OR CH OR. 

S - SELECT ONLY WORDS WHICH ARE REASONABLE 

ENTER A OR S : 

Here you select whether to check ALL character 
sequences or only those which are probably 'words' (for 
Instance, skip format or printer control sequences). 
SPELL 'N FIX reads the Text File and arranges the words 
so they can be compared to the Dictionary, and lets you 
know It has'nt "taken a break" with 

PROCESSING TEXT FILE ... PLEASE MAIT 
Mhen this Is done, you get the massage 

SOufCE TEXT FILE HAS BEEN REAO. 

TOTAL NUMBER OF WORDS - 234? 

ENTER FILE NAME (NAME/EXT «U 
OF DICTIONARY FILE 

The Text File has been read, and It wants to know what 
the name of the Dictionary Is (keep It simple - most 
operating systems can't handle "MEBSTERS NEW WORLD 
DICTIONARY" as a Filename - an answer of 0ICI"/T>AT:0 will 
usually suffice, or Just DrCT). It then wants to know If 
you want to update the Dictionary by adding new words to 
It. This allows you to Include words that you normally 
use that may not be In the normal Dictionary File, such 
as names, addresses, unique or specialized words, etc. 

ARE YOU GOING TO BUILD A NEW 

DICTIONARY FILET 



ANSWER YOR N - 
Again, It lets you know It's not goofing off with 

PROCESSING DICriONARY ... PLEASE MAIT 

Each time It finds a word that Is not in the Dictionary, 

It prints 

Ml STEAKS 

I. N, X, OR Q - 
You tell It to Ignore, mark, X for HARK ALL from now on, 
or Quit to stop the embarrassment. This continues 
until all words have been checked (or you give up with a 
Q). Then you get a 

DICTIONARY FILE IS FINISHED 

BEING PROCESSED 
The Marked words are then brought back and you choose 

WOULD YOU LIKE TO WRITE A NEW 

TEXT FILE WITH INCORRECT WOJCS 

EITHER CHANCED OR HARKED? 

ANSWER Y OR N - 
If you answer Y, It asks 

WHICH — CHANGED OR MARKED7 

ANSWER C OR M - 
You are also asked again for the Text File name of the 
file that was checked, and you are asked for a new 
filename for the changed or marked file that will be 
output. If you "mark" the file, all words that were 
marked for checking will be followed by •"• In the text file 
that Is output, and can be located with "Find" or 
"Search" Commands within the Editor or Mord Processor; 
or you can change the word as It canes up during the 
process of rewriting the file, producing a corrected 
Text File directly. If you are "changing", the preceding 
line Is output to the Display Screen so you can see the 
context, and you enter the word as It Is to be Installed 
In the text (using upper and lower case, etc.). Finally, 
you get 

SPELL 'N FIX IS FINISHED. 
and back to the normal OK Prompt of BASIC. 

This might have been a little long, but was presented 
for two reasons; 1. so you can see how SPELL 'H FIX 
Prompts for responses (by the time you have run a couple 
of text files through the Spelling Program, you will be at 
ease with It), and 2 . so you can see how 'Dictionary" 
type programs work. 

The above example was oriented toward a DISK SYSTEM 
use of the Program - the Tape version Is more 
restricted because you can not have more than one file 
open at any one time. Mlth the Tape Program, the best 
procedure Is to use the Printer output, so you can 
refer to It while updating the Text after It has been 
checked. Also, It Is extremely difficult (I say this 
because NOTHING IS IMPOSSIBLE with Color Computer 
Users) to update the Dictionary with Tape. 

BUT, THE GOOD NEWS for Tape Users 
Is that I. SPELL *N FIX on Tape Is the some Program that 
Is on Disk, and 2. Instructions are provided for 
converting It over to Disk when you get a Disk System. 
This makes SPELL *N FDC an excellent purchase even If you 
do not have a Disk System at the present time. 

The Documentation that Pete supplies with the 
Program Is the normal EXCELLENT presentation that 
owners of STAR-KITS products are used to seeing. 
Special notes, such as using trie Program with different 
Mord Processors, or changing the Program from Tape to 
Disk, make SPELL *N FIX a program that will not be easily 
"outdated". If you are using the Color Computer for 
anything besides playing games on It, you need to add 
STAR-KITS SPELL 'N FDC to your stable of Programs. 

OUKX LOOK REPORT: 

DISK CONTROL LER BOARD 

A Disk Controller, Real-Time Clock, Parallel Printer 

Adapter, and optional 80x24 Video Display Driver 

ATONTRONrCS 

SOUND CENTER RADIO SHACK 
Mhlterock Shopping Center 
Los Alamos, N.M. 87544 
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without the Video Display, $274.95 
with the Video Display, $349.95 

Vie have a preliminary production Adapter Board for 
the TRS-80C Color Computer which Is Impressive, to say 
the least. ATOmTRONICS Disk Controller Board appears 
expensive until yoti see it and examine It's capabilities; 
WOW! The basic functions provided by the Board are a 
constantly operating Real Time Clock, a Double Density 
Disk Controller, and a Parallel output Printer connector. 
Optlonaly, you can purchase the unit with a Video Display 
driver for an 80x24 Monitor Display with a Light Pen 
capability. 

physically, the PC Board Is about the size of the 
shielded section of the Color Computer, and sets above 
the RF Shield Top Cover on the three plastic posts 
Inside the Computer. It extends out to the back of the 
Top Cover of the Computer, where a slot approx. 1/2" by 
6" is cut to allow connecting the Disk Cable and Parallel 
Printer Cable with Board Edge Connectors. A 2 to 3" 
long, 40 lead flat cable plugs into the ROMPAK connector 
from beneath the Top Cover, with a female connector 
mounted on the back of the connector to allow plugging 
ROMPAKS Into the Slot for normal use. There area 
couple of AA Pencells mounted to the Board for the Real 
Time Clock. This Board contains more components than 
Is contained in the whole Color Computer, Including a 
6821 PIA. 6845 Video Display Controller, and 1793A Disk 
Controller chip; 2 24 pin ROMs, the new 24 pin MC146818 
Clock Chip, and more than two dozen TTL support Chips. 
An RCA type connector provides the output for an 80x24 
type Display Monitor, such as the NEC, AHDEX, SANYO, 
etc. units that take an NTSC standard Input signal. A 
three pin Light Pen connector is also provided. 

The Board was designed to be "adaptable" with 
numerous Jumper configurations which allow such things 
operating the 1793 at 2MHz for 8" Disk Operations, 
configuring the Display Character Generator ROM for a 
2732 for 256 characters capacity, changing the Disk 
Connector Pin numbers 6 and 32 to adapt to the various 
Disk Drives that interchange these two for DS3 Select or 
Side Select, etc. Software is provided for setting the 
Clock, the use of It's 50 bytes of CMOS RAM, etc. The 
Board also contains a special version of the Wolf bug 
Monitor In a 2732 ROM which Includes a FLEX Compatible 
Boot Routine, and a couple of switches which allow the 
selection of Booting normally by picking up the FLEX Boot 
"Link" to FLEX. SYS, or pulling FLEX from Track 1, Sector 
1 where It normally resides on the TSC General FLEX 
Disks. The other switch allows the display selection 
between the Monitor or TV Set. This function can also 
be performed thru Software, allowing 'Changing Displays 
of the Fly", so to speak. 

For the Color Computer Owner that wants to make 
serious use of the machine, the ATOmTRONICS Dtsk 
Controller Board may be the answer. 

— RLN — 

FMATE Usr Rout. 

Steve Odneal 

8609 East 73 Terrace 

Kansas City, Missouri 64133 



This assures Programmers who wish to develop software 
for the Color Computer/FLEX System that by using these 
entry points and memory locations, along with those 
documented for FLEX Itself, their programs and other 
routines will be compatible with current and future 
releases of DATA-COMP'S FLEX for the Radio Shack Color 
Computer. 



PRINTER ROUTINES 

$E203 CRS2320) Serial Printer Output 

This is an extended jump Into a routine which provides 
for the output of data to an RS232 serial printer of the 
Color Computer. 

This routine may be called via a 'JSR SE203' instruction. 
For example: 



LDA 

JSR 



#'A CHARACTER TO BE OUTPUT 
SE203 PRINT THE CHARACTER 



The status of the printer Is checked before the 
character is output (using RS232S), and a loop Is 
entered waiting for the printer 'Ready* line to become 
active before the serial data Is output. 

The ASCII character to be output to the printer must be 
In the A-reglster upon entry to this routine. All 
registers are restored upon exit, except for the 
condition codes. 

The value in 'BAUD' at SE216 Is used to determine the 
speed at which the character Is serially output. 



$E20F (RS232S) Printer Status Check 

This is an extended jump Into the routine which checks 
the status of the printer attached to the RS232 serial 
output port of the Color Computer. 

This routine may be called via a 'JSR SE20F' Instruction. 
For example: 



JSR 
BMI 



JE20F CHECK PRINrER STATUS 
NOTRDY ..IF PRINTER NOT READY 



All registers are restored upon exit, and there are no 
entry conditions. On exit, the Negative condition code 
bit is SET If the printer was NOT ready. 



SE216 (BAUD) RS2320 Serial Baud- rate 

This Is a 2- byte value which specifies the RS232 serial 
printer output speed. The values which can be stored 
at this location cause the following serial speeds: 



S01CA 
S006E 
$0057 
$0029 
$0012 



120 baud 
300 baud 
600 baud 
1200 baud 
2400 baud 



This value has a default setting of $0057 (600 baud), and 
can be changed by the user at any time. For example: 



The purpose of this documentation Is to provide the 
programmer with information which will allow usage of 
some of the special routines and data areas present In 
the F-NATE<RS>- FLEX" System Conversion for the Radio 
Shack TRS-80C" Color Computer as supplied by DATA- 
COT". 

Every effort has been made to Insure that the 
Information given Is accurate for release 1.0, and every 
attempt will be made to keep these locations In later 
versions of DATA-COMP'S FLEX for the Color Computer. 



L£K 
STX 



#$0012 
$E2I6 



SET 2400 BAUD SPEED 



KETHDABD INPUT 

$E213 CINNO) Keyboard Input (no echo) 

This is the ADDRESS or the routine which scans the Color 
Computer keyboard for Input. The routine will wait for a 
key to be pressed before returning to the caller. A 
Hashing cursor is displayed while waiting for Input. 
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This routine may bo called via a 'JSR IJE2131' (Indirect) 
Instruction. For example: 

JSR ISE2I2I WAIT FOR KEYBOARD INPUT 
STA CHAR SAVE II^UT CHARACTER 

All registers are restored upon exit from the routine, 
except for the A-regtster which will contain the Hex 
value of the character entered. 

This routine will generate all available Keyboard 
characters, Including any User-Defined Key values. 



JE406 (VIDLIT) Video Format Literal 

The 5 bytes at this location contain an ASCII value which 
defines In what format the video display Is presently 
displaying characters. 

The first 2 bytes give the number of characters per line 
- 32, 42, 51. 64, etc. The next byte (JE406) Is a 
period. The last 2 bytes (SE409-A) give the number of 
lines which will be displayed on the screen - 16, 24, etc. 

For example - If the current display format Is 51 by 24, 
the literal value In these bytes will be '51.24'. 



E21A (USERTAB) User-defined Key Values 

This Is a 2- byte address giving the start of a 12-byte 
table of values. This table contains the Hex values which 
will be generated whenever one of the corresponding 
'user-keys' Is Input from the Keyboard. The values 
correspond to Cntl-0 thru Cntl-9, Cntl-: and Cntl-;. 



JE21C (POLCAT) Poll Keyboard 

This Is the ADDRESS of the routine which directly scans 
the Keyboard of the Color Computer. The Keyboard Is 
scanned ONCE before returning to the user. No cursor 
Is generated. 

This routine may be celled via a 'JSR ISE21CV (Indirect) 
Instruction. For example: 



JSR ( SE21CI 

BEQ NCKEY 



SCAN KEYBOARD ONCE 
..IF NO KEY PRESSED 



There are no entry conditions, and all registers are 
restored upon exit from this routine, except for the A- 
reglster. If an Input was made from the keyboard, the 
A- register will contain the Hex value generated by the 
key(s) pressed. Otherwise, the A-reglster will contain 
zero. 



SE40B (CURSOR) Cursor Address 

These two bytes can be used to determine the current 
location of the cursor on the video display screen. 

For the standard 32x16 display, these bytes give the 
actual memory location where the next character to be 
displayed will be located. 

However, for any of the high-resolution video display 
modes, these two bytes give the memory address of the 
BEGINNING of the current display LINE. The COLUMN and 
BIT values described below are also used to precisely 
define the memory location that will contain the next 
video character. 



JE400 (COLUMN) Next Video Column Number 

This byte contains the column number of the next 
character to be displayed when using any of the high- 
resolution video display formats. It can range from to 
one less than the total number of characters which can 
be contained on one video line. It Is used In 
conjunction with CURSOR and BIT to determine where to 
begin setting bits on or off to display the high- 
resolution character. 



VIDEO tHPUT/tXTTPuT 

JE400 (VIDINT) Video Initialization 

This Is an extended Jump Into the routine which will 
Initialize the video display. The Color Computer 6883 
SAM circuit Is set for the proper video page and 
resolution, and the video screen Is cleared. Control Is 
returned to FLEX "WARMS", not the caller. 

This routine may be called via a 'JSR SE400' Instruction. 
For example: 

JSR JE400 INITIALIZE VIDEO DISPLAY 

There are no entry conditions for this routine, and the 
A, B and X registers are DESTROYED upon exit. 



JE403 (DISP) Display Character 

This Is an extended Jump Into the routine which will 
display a character on the video screen at the current 
cursor location. Values less than an ASCII space ($20) 
are Ignored, and any partly-blt Is strlpped-off. 

This routine may be called via a 'JSR JF.4Q3' Instruction. 
For example: 



LOA 
JSR 



JMB CHARACTER TO BE DISPLAYED 
JE403 DISPLAY THE CHARACTER 



On entry, the character to be displayed must be In the 
A-reglster. All registers are restored upon exit, 
except for the condition-codes. 



SE4I6 (BIT) Video Byte Bit-Number 

This byte will contain a bit number corresponding to the 
first bit In COLUMN above which will be set oil or off to 
display the required high-resolution video character. 
It Is Internally calculated by the video routine, based on 
COLUMN, and Is documented here for completeness only. 
It may not be changed by the programmer. 



DISK INPUT/OUTPUT 

SDE4B (ORVTRK) Last Accessed Track 

This Is 4 bytes of Information giving the binary number 
of the last track accessed for each of the four 
supported dlsK drives. It should not ba changed by the 
programmer, but can be tested for any purpose. 

The bytes correspond to drive numbers 0, 1, 2 and 3 
respectively. 



J0E4F (ONSITY) Olsk Oenslty 

This Is 4 bytes of Information which will -give the density 
of the disk sector Just previously read or written for 
each of the four supported disk drives. 

A zero In a byte Indicates single-density, and IFF 
Indicates double-density. The disk routines will use the 
byte corresponding to the selected drive number to 
determine which density Is to be used to read or write 
the next sector of data on the dlsK. The values should 
not be changed by the programmer, but can be tested for 
any purpose. 



88' Micro Journal 



19 



The bytes correspond to drive numbers 0, 1, 2 end 3 
respectively. 



JDE5B (DSPEED) Drive Seek Speed 

These 4 bytes are used to determine the seek time used 
for each Of the four supported disk drives. 

As a default, each byte has an Initial value of $03, which 
sets a seek time of 30ms for the Western Digital 1793 
disk controller chip. Different Seek times can be set 
for faster drives, for example: 

tOO « 3 mllll-seconds 

J01 « 6 milli-seconds 

J02 > 20 milli-seconds 

J03 ■ 30 milli-seconds 

The bytes correspond to drive numbers 0, 1, 2 and 3 
respectively. 

SWTPC Meeting 

SW1PC ANNUAL DISTRIBUTORS FETING 

For the second year In a row. Southwest Technical 
Products, Inc. held their annual distributor sales 
meeting. In ien Antonio, Texas, April 23, 24, 25 and 26. 

This years meeting was somewhat larger than last 
years with over 17 5 persons In attendance. It seems 
that the SWTPC distributor network has grown about 25 
percent since last year. If attendance Is any Indication. 
This speaks well for our Industry and SW1"PC In these 
rather sparse economical times. 

A short run down of some of the exhibits and 
applications- software shown by various vendors Including 
SWTPC Is In order. On Friday the 23d we arrived and 
were entertained by SWTPC to a poo) side buffet dinner at 
the Ramada Airport Inn. After a long two days drive we 
hit the sack early that evening, after enjoying the 
renewal of a lot of old friendships and making of some new 
ones. 

Saturdey got underway with a Continental Breakfast on 
the patio and then went directly into an open meeting. 
Gary Kay, SWTPC design engineer gave a look and talk on 
some of the new SWTPC products. After a short coffee 
break SWTPC Marketing Manager Fred Fuchs gave an 
overview of new SWTPC marketing and maintenance support 
programs to be shortly announced by SWTPC. This led to 
the Introduction of Mel Shapiro Vice President of 
CARTERF0NE, who will soon be offering nationwide service 
on all SWTPC products- To my knowledge this is the first 
of the Standard S50 Bus manufacturers who will have 
available nationwide service, on 24 hour call. Time will 
tell how successful this will be, but It Is my opinion that 
they are going In the right direction and operational 
upgrades, such as this Indicates a maturing of our 
Industry. 

Following lunch on the patio Fred Calev gave an 
impressive presentation of the varied UniFLEX" applica- 
tions software that they have developed at COf'fUWORLD 
for the growing number of UniFLEX users- We here at 68 
Micro Journal have tested a part of this software 
(Payroll) and If the rest of the line works as well and 
hassle-free as Payroll does, they have a winner. 

Dan Vanada, Vice President of TSC gave an overview of 
current and coming UniFLEX upgrades and fixes to some 
past problems- Of special Interest to most was the 
subject of maintenance for UniFLEX, coming utilities and 
seemingly most important a configurable version of the 
UniFLEX multi-user disk operating system. It is my 
opinion that the configurable version Is long past due 
and needed If we are to continue to maintain a positive 
growth curve. It was agreed by most that more time 
should have been devoted to this portion of the meeting. 
Also there from TSC was the new marketing manager Don 
Slnklewicz, we all wish you well Don and hurry up and help 
those guys get the backlog caught up. 



After a short coffee break (note I sure enjoyed the 
goodies breaks), Marion Chapman, a most lovely and 
personable lady, who Is marketing manager for COMPUW0RL0 
gave an enlightening discussion of the sales tactics they 
use and how they could benefit other distributors- It Is 
certainly Impressive to see these ladles who have Involved 
themselves so well In the Standard S50 Bus community. 

Then we were delighted again by another lovely and 
talented lady, Barbara Rush. I have known of Barbaras' 
fine software offerings for some years, however, I hope 
that Barbara makes It available to other distributors as 
her FLEX" software comes well recommended. Again lovely 
ladies and software that works, make a difficult 
combination to beat. Barbara has much, time proven, 
business applications software running In quite a few 
different Installations down in Texas, check with SWTPC 
about her software availability. 

Fred Pfahler of Meta Lab was there showing their new 
CP/M hard/software. It was quite Impressive and It 
appears that this could open the door to those Standard 
S50 Bus users who would like to take advantage of some 
of the CP/M software available. We will have a review 
started soon on their Z809 board and will try to let you 
know Just how much value It could be to your system. 

Surprisingly this was now Saturday evening and irost 
everyone was still In attendance, there was a lot nore to 
come- 

Sunday started off again with a continental breakfast 
on the patio and then on with the meeting. Jerry 
O'Brien SWTPC Software manager laid out a vertical 
marketing sales approach and It appears that a lot of 
homework has been accomplished since last year as this 
was well received, it was about here that we learned of 
the new SWTPC warranty policy, to be soon announced. 
Seems that the warranty Is going to be 90 days from date 
of delivery to the end user. The old policy of 6 months 
will probably be a thing of the past. For the 
distributor this Is a better plan as It protects his 
shelf stock, whereas before It was possible for some 
slower Items, stocked by some dealers who carry large 
Inventories, to have the warranty period expire before 
delivery to an end user. Also all new systems and boards 
will be serial numbered. These policies along with the 
Carterfone national maintenance gives SWTPC a warranty 
program that Is, or should be, clearly defined. This Is 
an Improvement over what existed In the past. Again a 
sign of maturity, and something other manufacturers 
might consider . 

Richard Schuh gave a presentation on vertical farm 
marketing. Interested parties should contact either 
SWTPC or one of their distributors for additional 
Information. 

A well received and extensive software package was 
presented by Gary Higbee of OP Systems of Chattanooga, 
Tennessee. We are very well acquainted with Gary, OP 
Systems and their medical software package. This soft- 
ware, running under UniFLEX is one of the most extensive 
projects i am aware of. I know personally that it took a 
couple of man-years to develop and has been running now 
for over a year In some large medical establishments. 
This Is a very well done package and has features not 
normally found on micro-computer Installations- It is a 
fine example of an excellent multl-tasklng-user micro 
system and advanced software applications- 
Maurice Leatherbury presented his Library Systems 
software package, interested users should contact 
SWTPC concerning this specialized package. 

Chris Dickson, of England demonstrated a software 
programmer called GENESIS. Genesis Is programmed In 
plain language by very Inexperienced users and produces 
elegant code. This was a nest interesting package, and 
Its price also. Although somewhat expensive (could get 
near the three grand point) It is certainly less 
expensive than an In-house full time programmer. As the 
oie saying goes It don't grumble for raises and never 
goes on strike or take a coffee break. We were 
promised a review copy soon and we will report more on 
this after we have had ample opportunity to evaluate 
Genesis to a little more depth than was denonstrated 
there. 
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Russell Brown (old high slder Brown (motorcycle riders 
know what this Is)) demonstrated a package that does 
some very impressive repair work to bombed hard disk 
under the UnlFLEX system. We had an occasion, while In 
San Antonio to put this package to very good use. Seems 
one of our customers, a large pharmaceutical house here 
I n Hlxson had bombed their hard disk and had not backed 
off some very Important data. My people flew the disk 
Into SWTPC while I was there, for repair (disk that Is), 
they asked us (actually nearly begged) to please try to 
repair the disk system and not loose the data, before 
practically an Impossible situation. I relayed this plea to 
Fred Fuchs, Jerry O'Brien and George Abbott, Service 
Manager for SWTPC. Before I arrived back here in 
Hlxson, the disk had been repaired by George and the 
data SAVED using the utilities Russell had Just brought 
over fron SWTPC England. This one has to be a winner. 
We were promised a review copy of this fine package 
soon. Watch for Itl 

Joe Gabay gave a talk on CPU-CPU Communication, and 
also demonstrated some Interesting software. 

Joe Turner of COMPUTER SYSTEMS CENTER demonstrated 
a very Impressive software package running under FLEX 
(soon UniFLEX also) called DYNACALC. Oynacalc Is an 

Improved product over all of the other CALC 1ype 

programs 1 have seen running on some orher CPU systems. 
It sometimes still astonishes me how some folks can 
develop software and get It up and running without any 
major bugs and others seem to be continually mired In 
patches, fixes and 'hope I got it now' situations. Joe 
had just received this from Its author and It was 
running first class at his demo. It did everything I 
asked It to and still had more tricks up tts sleeve than 
you can shake a big (or even little) stick at. We will 
also have a review of this coming and needless to say, I 
was impressed. It Is available NOW from Computer Systems 
Center in the FLEX version. Not confirmed was that 
there would also soon be a UniFLEX version of their 
DYNAMITE, a lot of programmers were certainly Interested 
In this rumor. Let you know later. 

Crlte Wylle was also there demonstrating his SWTPC 
computer system driving and being driven by a well known 
cash register. This Is a very important product for the 
average distributor, however, I did not have sufficient 
time to took this over well and suggest you contact SWTPC 
if you have need for this type application* 

Joel Heckman of UNIVERSAL DATA RESEARCH was there 
with his 'Oata Base Management System' running under 
UniFLEX, but Joel was called away out of town before he 
had an opportunity to present the features of his latest 
offering on UniFLEX, I know of many satisfied users and 
would suggest that you contact him or any of their 
dealers listed In their advertising, for more 
Information. 

Jim Carter explained his Service Business Management 
software running also under UniFLEX. Jim is an old 
customer and I personally am aware of the care In which 
he treats his products. We hope to have a review or 
user report on this also In the not to far future. 

That afternoon we had a 'Show and Tell' open house 
where we all could gather around B to 10 SWTPC machines 
and see and try any or all of the above. Needless to say 
there Just was too much to truly do Justice to all. This 
lasted until past 11 p.m. and still I could not get around 
to alt. 

Monday was a wrap up half day and an open meeting was 
held between SWTPC reps and many of the distributors. I 
hope that some of the Ideas laid out at this and other 
meetings Is considered on both sides. We are In a 
period where a lot of 'shaking out' will be done. It seems 
that SWTPC has a handle on the future. That Is good for 
all of us who use the Standard S50 Bus. 

My overall Impressions were that we have made some 
necessary end gainful strides In thepastyear. The 
Introduction of a firm and understandable distributor 
warranty policy, a national service organization such as 
Carterfone Is certainly a step forward, not to mention 
the new S+ system. There were a lot of new faces and 
names this year and also there were some old ones 
missing. Overall I believe that their distributor network 



has grown, which probably means that things are going 
pretty good. The economy being what It Is, I trust that 
by late summer things should be on an up-beat trend for 
all of us. 

Last but certainly not least was the Introduction of 
the new SWTPC S+ concept. The new cabinets and 
advanced technology systems were beautiful both to the 
eye and technical appreciation. The S+ will give a lot of 
'high-priced' minis a real run for their money. It looks 
very Impressive (charcoal, eggshell white and a nice blue 
trim). This Is a system that will blend In very well with 
any office decor. The rack mount Is well thought out and 
It ts In my opinion, both from the looks as well as 
functional angle, a most Impressive computer system. 
With its many new features and good looks It seems light- 
years ahead of last years model. Also shown was a two 
piece CRT terminal, a 12 inch screen and detachable 
keyboard, very neat and professional looking. All of the 
new hardware I saw showed a tot of market research and 
forethought. Good looks and lots of options never hurt. 

I would also like to thank Helen Meyer for the time 
spent entertaining my better half while I was busy 
snooping around, even If I did end up with a van full of 
packages coming back. Also Joyoe and I want to thank 
Fred and Marlann Fuchs for a most delightful evening, in 
their lovely home with Helen and Uan Meyer. The steaks 
were delicious and of course the relaxed atmosphere 
poolslde made a perfect ending to a busy but 
enlightening weekend. Tell you more next year, so keep 
tuned In . 
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TQHY OJSTtfaHO 
«6S0- 18 StrMt 
Laval West DUE 
Canada H7R 2P9 



I bought ay first 4K Regular Bamic Color 
Computer January 1980. On that tiM day I looked 
miidi to aee what ea<le it tick. Since then I 
haven't looked back. Today I have expanded a 64K 
Dimk Extended Bamic Color Computer and ay option* 
mrm unlimited. 

Hi thara, ay nua i* Tony DiStefano. What 
I Mould lika to do in thi* column ia to talk to 
you about ay axparianca working with the Color 
Computer and to share the knowledge I have 
acquirad. No matter if you're a hobbiaat or a 
hardwara hackar if you have any problem* or 
question* concerning your computer, I will be glad 
to help you. I will answer all letters which have 
a SA5E personally. All intersting latter* will 
appear in this column. Your letters can be sent to 
"68 MICRO" or addressed to me. Enough of this, 
let's get into something more interacting. 

After opening the computer, I noticed that 
all the IC* were made by Motorola. I immediately 
called ay local Motorola representati ve and asked 
him for the data sheet* on al 1 the IC* that warm 
in the computer. These data sheets mrm the 
backbone to understanding the computer. Anyone 
can gat these sheats by contacting your local 
Motorola rep. I suggest that if you don't have 
them, go out and get th mm. 

In thi* article I would like to clear up 
the controversy of the so called *HIBH SPEED" in 
the computer. As most of us know Poke 63493, "any 
number" speeds up basic program* by about 35X- 
But why doe* it work on some computers and not on 
other*. well' Here's the story. 

All timings in the computer are derived 
from a 14.31616 ah2 crystal. This frequency is 
made to input to the 6BS3 (SAM) chip. On power 
up, the Basic po na i up routine sets the SAM to 
divide the crystal frequency by 16, aaking the 
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6809E <h*>U> (rtquncy erf .894 mhz clock rat*. A 
write to SFFD7 ("•" Oenotea hen nuabir) or Poke 
63*93,0 uti the Sam into what im known am the 
A.D. (Address Dependent) rata. Thim meana that the 
hPU Mill work only at ona of two apaada .894 mhz 
or 1.788 mhz clock rates and thim dapanding upon 
whera tha MPU ia addressing. That's right! The SAM 
Mill snitch betwee n fast and alow clock rates 
depending where it is addressing waxy. If the 
HFU ia addressing memory between locations and 
•7FFF (reading or writing) it will run at the slow 
clock rate. This mrtm is ram. When it addresses 
Mnory between S8000 and SFEFF it will run at the 
fast clock rate. This mrtm of memory is usually 
occupied by EXT BASIC, BASIC and DOS roas. I say 
uaually because in another SAM mode this arma 
could be ram also. In the I/O (input/output) mrmm, 
any addreaaing done between SFF00 and SFF1F is at 
alow clock apeed. The rest of the I/O arma bet ween 
SFF20 and SFFFF is at fast apeed. This means that 
only one of the PIA'a go to high speed. And not 
both like many people think. The PIA that does go 
to high speed ia the one that dome the D to A 
conversions and the VDG controls. 

What does all thia mm^r. to you? Hell you 
can use thia information to find out why your 
computer doesn't work at the duel or high speed. 
He'll start with the easiest and least expensive 
ways. First if you have a disk drive, disconnect 
it, and try to get the computer to work alone. 
If the high speed doesn't work without the drive 
plugged in you will have to open the computer. 
( P. 8. Refer to your service manual for 
instructions before you atteeept to open your 
computer. Oh 1 by the May you may void your 
warranty.) Now remove the RF shield and locate 
the two capacitors C73 and C7S. These two 
capacitors along with reaiatora R73 and R74 make 
up a RF suppression circuit. This unfortunately 
distorts the square wave shape of the E and B 
clock signals. This prevents the system from 
working at the higher apeed. OK, now turn the 
computer Off, and remember to turn it off every 
time before you do a modification. 

Cut one aide of both capacitora. Why only 
one side? Because you may want to resolder it if 
it has no effect on the high speed after you cut 
it. Turn the computer on and try the high speed. 
If it works, great, if not you will have to 
continue. The next atep ia to check the PIA*. 
Since only one of the PIA'a gome to high apeed, 
the D to A and the V08 control one, try changing 
the PIA'a ar round. The chance that both will not 
work at high apeed ia rare. If the other one worka 
then you arm on your way. If not, well you will 
have to go one step further. At this point you 
My have to change some ICs. If you can, borrow 
rather than buy one 2 mhz PIA CMC 68821) and one 2 
mill CPU (MC 68B09E) IC, becauae if after you have 
changed these two parts you may still be out of 
luck. Replace the CPU and the PIA with faster 
ones. Now it should work at the higher speed. If 
not, the only other components that you can change 
then are the Basic and EXT Basic ICs themselves. 

With your computer working at high speeds 
it's time to try it with your Disk drive. What! It 
still doesn't work. Don't despair I have another 
trick up ay sleeve. There is one more capacitor to 
cut, it is CSS. This capacitor has the same 
purpose as the other two, RF suppression. Try the 
high speed with the Disk controller in. HOW! It 
works. And, if it should happen that your computer 
still doesn't work, the DOS rom may not be fast 
enough . 

Chances arm your system will now work at 
the higher apeed. If you atill have problems after 
cutting theae three capacitors and changing the 
PIA and CPU drop me a line and describe the 
symptoms after you poke to high speed. I can make 
an analysis of the situation and prescribe a 
remedy. Hell that 'a en ough for thia month. 8ood 
luck with -HI8H SPEED" and I'll see you next 
month. 



OS-9 Seminar 

Mlcroware Systems Corporation Is a privately held 
corporation based In Des Moines, Iowa, where It was 
established In 1976. Mlcroware specializes In developing 
and marketing operating systems and programming 
languages for Motorola family microprocessors. The core 
of the Mlcroware product line Is a Unix-based 
multitasking operating system calked "05-9", which was 
developed during 1979 and 1980 In cooperation with 
Motorola, Inc. OS-9 has thousands of users In the areas 
of data processing. Industrial automation. 
Instrumentation, military systems, education, personal 
computers, robots, electronic communications and 
research. At the present time, products cover the 6609 
advanced 8 bit MPU, and In the future will extend to the 
68000. 

Mlcroware System Corporation's strategy Is to produce 
versatile, state-of-the-art operating systems backed 
with high-level language support. Languages presently 
offered by Mlcroware Include, Basic, Pascal, Cobol, C, and 
Assembler. The firm also offers support software such 
as utilities, an editor, and an assembler, 

Des Moines, Iowa temporarily held the title "THE 
WORLD'S MICROCOMPUTER SOFTWARE CAPITOL" as computer 
experts from all over the U. S. , Europe, and Japan 
converged on the city In the month of May. The reason 
for this unusual event happening In such an unlikely place 
was a seminar held May 14-16 at the Oes Moines Marriott 
by Microware Corporation. 

The engineers and scientists attending the seminar 
heard guest speakers, who are leading figures In the 
microcomputer revolution, and attended a day-long series 
of technical classes with such obtuse titles as 'Yteal- 
Tlme Applications of Operating Systems". They also 
viewed exhibits of the latest microelectronic goodies 
displayed by about a dozen computer hardware end 
software manufacturers. 

Large companies such as Western Electric, General 
Motors, Eastman Kodak, and Ford Motor Company were 
represented, as well as a number of smaller firms that 
specialize In particular aspects of commercial 
applications of microcomputer technology. One thing 
they all had In common Is that they all are Mlcroware 
customers. 

"An Important reason for this meeting was to 
establish a personal and professional basis for the 
exchange of Ideas and technology between users of 
software", said Mlcroware p resident Kenneth Kaplan. 
"Many times research and development efforts are 
duplicated by our customers. This meeting p rcvlded the 
foundation for a formal user's organization which can 
avoid such redundancy. There Is so much to do and It 
takes too long for the latest technology to be applied to 
real products. We wanted to help our customers move as 
fast as possible In their rapidly changing markets." 

Mlcroware's only business Is research and development 
of sophisticated computer programming languages, and 
operating systems. They are then licensed to computer 
manufacturers, who resell the software with their 
products, often as If they had developed the software 
themselves. Microware software products are used In 
tremendous variety of products ranging from Radio Shack 
personal computers to computerized blood analysis 
machines. 

Why do Fortune 300 companies buy software from a small 
company like Mlcroware? Charles Ball, Mlcroware's 
marketing manager says that "This kind of research and 
development Is best done by small teams of two or three 
people, and large corporations seem to have difficulty In 
attracting, retaining and managing the scarce few 
experts who know how to do these things. The problem 
Is particularly acute overseas. Over 30< of our sales 
are outside the U, S. , especially Japan and Europe." 

The following Is an outline of the technical classes 
attended. 
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OS-9 System Technical Discussion 
Larry Crane, Bob Doggett, Ken Kaplan 
An overview and discussion of the organization 
and operation of OS-9 Levels One and Two. 

OS-9 Input/Output System Seminar 
Larry Crane, Bob Doggett, Bill Phelps, Bob Sorenson 
A discussion of the OS-9 I/O system Including 
operation of flie managers, also using and writing 
I/O device drivers. 

Software Marketing Seminar 
Andy Ball 
An overview of OS-9 features and advantages In 
the marketplace, developing a sales strategy, and 
other topics of Interest to marketeers. 

Selecting the Right Language 
Ken Kaplan 
A comparison of the OS-9 programming languages 
and how to match language features with 
application requirements. 

Basic 09 Advanced Topics 
Bill Phelps, Larry Crane, Bob Doggett 
Baslc09 data structures, I/O functions, and 
structured programming techniques - Using RunB 
for ROMed systems, 

Pascal Language Discussion 
Mike Wimble, Stave Berens 
An overview of the components of OS-9 Pascal and 
their use, 

C Language Discussion 
Dan Roady, Larry Crane 
An overview of the C programming language and Its 
Implementation for OS-9. 

Process Control and Real-Time Systems 
Bob Sorenson, Larry Crane, Ken Kaplan 
How to use OS-9 In control applications, especially 
small ROM-based systems Using Interrupts and 
Specialized 1/0. 

Business Software Under OS-9 
Bob Doggett, Lewis Hlbblts 
Description of CIS COBOL, and business software 
written In Baslc09 and CIS COBOL. 
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All this took place In one day (Saturday), with the 
seminar concluding on Sunday with a Brunch and Guest 
Speeches by Terry Rltter {father of the 6609 processor) 
and Larry E. Williams (Executive Editor 68* Micro 
Journal). Also on Sunday there was a Software Exchange 
Organizational Meeting conducted by Brian Capouch. 
(See Bit Bucket for details) 

Sincere thanks to Ken Kaplan and the rest of the 
Mlcroware staff for having been brave enough to hold 
this type of seminar. The general consensus of the 
people I talked with at the seminar and those to whan I 
spoke with over the phone after returning to my office 
was that the seminar gave them a great opportunity to 
get close to the people at Mlcroware and ask questions 
In detail as well as the general aspects of OS-9. The 
atmosphere of cooperation and success of the classes 
made this seminar an event which will be eagerly awaited 
again next year. Special applause must be given to 
Jeanne Tunis for arranging the technical details as to 
the preparation which make seminars run smoothly as 
this seminar did Indeed. 

There Is also available a Seminar Cassette Series from 
Mlcroware at a cost of $25. 00, Including shipping and 
tax. 

0OPS1I 
Last month (June 62) we left out some charts that 
should have been Included with the 'tFORTK 1 article on 
page 21. Sorry about that. We heard you loud and 
clear. 
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BY: CLAYTON W. ABRAMS 
1756 Comstock Lane 
San Jose, CA 951 24 



The Radio Shack Color Computer Is one of ttie 
best buys on the computer market today. Many of the 
people who have realized this are Amateur Radio 
operators. For many of you non hams It may be difficult 
to realize how computers may be used for this purpose, 
but hopefuly In this article 111 give you some Insight. 

BACKGROUND 

Amateur Radio over the years have atfracted a 
large number of creators and experimenters. You would 
probably be suprlsed to find 1hat many of Ihe early 
pioneers In computers were hams. 

To give you an Idea of a few of the hams who are 
well known In the 6BXX Micro world the numbers Include 
Don Williams (66 Micro Journal), Bill Slas (CCN News) Bob 
Lentz (Mlcroworks), and Dave Shirk (TSC). As always 
these early pioneer hams have used their talents In 
advancing tfie 66XX world of microcomputers. 
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Experimentation In Amateur Radio applications 
Is unlimited' However, what you do In this special 
Interest sideline can be shared by many people on a 
real time basis all over the world' Imagine sitting at 
your computer keyboard and banging keys, and having 
someone ■thousands of mites away printing your message. 
This Is called Radio Teletype (RTTY). This can also be 
extended to the transmission of dots or dashes or 
commonly called Continuous Wave (CW). To go a step 
further the mode could be expanded to the transmission 
of television pictures or Slow Scan Television (SSTV). 
With the SSTV type of transmission television pictures 
can be transfered over HF communication frequencies 
or even telephone lines with a 8.3 second framing rate. 

All of this Is possible with computers, and I have 
been specializing In this special Interest group since I 
constructed my first computer. 

THE SYSTEM 

My main Interest In amateur radio Is SSTV. In 
1976 I decided to buy a computer system to replace my 
hardware SSTV character generator keyboard. At this 
time, components were very expensive, difficult to 
obtain, and there was almost no software available. 
Imagine paying $ 100 for a 4K RAM card I I finally 
selected a SWTPC 6800 computer system and wHhln 2 
years I had ttie computer receiving and transmitting 
SSTV pictures and graphics tref l>. The project was 
very rewarding, however It hod two drawbacks. 

1. The system required a tot of technical background to 
duplicate. 

2. The system required extensive, expensive hardware. 

So I continued to look for a low cost system that was 
easy to use and reedly available. I set some goals for 
the project. I would consider a system only If the 
following criteria could be met: 

1. The hardware had to be available anywhere In the 
world. 

2. T he hardware cost had to be as low as possible. 

3. The computer must have the capability of displaying 
SSTV pictures. 

4. The Interfacing had to be simple and easy to build. 

I Investigated several different systems like, 
the Apple, the Atari, and the Pet. 

The Apple had some of the necessary features, 
but Its price was too high, besides It uses a 6502 
processor UGH I 

When Tandy announced their TRS Color with a 
list price of 1399, I knew my search had ended. After 
obtaining a 4K unit In late 1980, I spent ttie first few 
months reverse engineering It, and found It was the 
Ideal Ham Radio System because: 

1. Unlike other TRS models ttils unit did not have TVI or 
RFI. 

2. The TRS-80C uses the most advanced 16 bit (Internal) 
processor available, the MC6809. 

3. The unit has a built In A toD andOtoA converter. 

4. SSTV can be displayed on the computer with no 
revisions. 

5. The system Is easily expandable. 



ttiat Is required Is a single Interface line which can 
turn off and on at s rapid rate. This line must be 
controlled by a computer program. In the TRS-80C the 
external hardware Is connected by the RS-2 3 2 
Interface. Figure 1 contains a schematic of the 
Interface Inside ttie TRS-80C which generates and 
receives these signals. It Is baslcaly a level conversion 
op amp which applys the signal to a single bit of a 6821 
PIA. The circuitry In the TRS-80C Is rather tolerent 
and will accept either RS-232 level Inputs or standard 
TTL signals. 

If you attach a computer Interface for CW and 
RTTY, this single bit under program control can be 
programmed to receive and transmit In either mode. With 
a little software It Is possible to receive or transmit 
any code or bit pattern for this mode of transmission. 
To receive the code no external clock of baud rate Is 
necessary. The clocking means can be a bit banger 
developed by program delays. In the TRS-80C a handy 
Interrupt scheme Is available for use. The horizontal 
video display sync pulses are fed Into a PIA which Is 
tied to ttie IRQ line. If you look for an Interrupt every 
horizontal TV line you can count Interrupts and 
develope accurate timings. This Is the method used In 
my RTTYCW program. 

The transmit Interface for CW Is a relay 
attached to the keying circuit of the transmitter. The 
transmit interface for RTTY Is an AFSK modulator 
attached to the microphone Input. The receive 
Interface for both RTTY and CW Is a demodulator which 
provides a two state Input Into the computer to decode. 
One of the Interesting features added to the RTTYCW 
program Is ttie facility to exchange programs over ham 
radio. I have exchanged BASIC programs over our local 2 
Mtr calling frequency and over 20 Mtr RTTY ASCII 110 
Baud with good resu Its. 

ANALOG INTERFACES 

Probably the biggest asset of the TRS-80C Is Its 
ability to process analog signals. The Color Computer 
has a built In digital to analog (0/A) converter, and an 
analog to digital (A/0> Interface. 

The D/A Interface In the computer Is used to 
record programs on ttie tape recorder and Is normally 
attached to ttie microphone Input. Tandy uses tt Is 
device to develope an audio signal to record casette 
program tapes. The 0/A has 6 bits and ttie settling time 
Is rather fast. 

The A/0 converter Is used by Tandy for the 
Joystick Inputs to the computer. The A/D converter Is a 
successive approximation type converter and uses ttie 
0/A to generate a test analog level. This level Is 
placed Into one leg of a comparator, ttie oNter lag of 
11ie comparator Is connected to the analog signal. The 
output of ttie comparator Is connected to a single bit 
of a PIA. With a little clever programming you can write a 
routine to digitize ttie analog signal. I was able to 
digitize an analog signal to 4 bit In approximately 50 
micro seconds wltt 1t e standard Tandy hardware. 

To aid you In learning how these Interfaces can 
be used, schematics are provided In figure 2. 

SSTV GENERATION 



RTTY and CW 

To understand how this unit Is used In an 
amateur environment, lets explore the most common 
application for a ham radio computer, RTTY i CW. In 
these applications the computer requires an Interface 
which has some signal processing. The receive 
Interfaces are mainly used to remove noise. The 
transmit Interface Is used to provide the proper 
signals to ttie ham radio transmitter. In the computer all 



You may wonder how ttiese analog Interfaces 
can be used for amateur radio? The answer Is for 
amateur radio SSTV. Attached Is the schematic of a 
simple SSTV modulator. With this modulator ttie color 
computer can be used to generate SSTV pictures and 

? raphes. A schematic of this modulator Is shown In 
Tgure 3. 

In this mode ttie entire Interface Is controlled 
by software. You can generate pictures or graphics 



24 



'66' Micro Journal 



jnrirely by software* Unlike hardware, software can be 
changed quickly to create video at almost any rate up to 
the limits of the processor. 

Witt) this modulator the output from the D/A Is 
used to develope the video. When the RS-232 line Is 
dropped low, the Interface outputs a sync frequency. 
When high the output of the SSTV modulator is 
controlled by the D/A. All 1-het Is required to generate a 
SSTV picture with Ihls Interface Is a TRS-80C and a 
software package. The total parts cost Is about J 15, 
depending on your Junk box. Everything Is available 
mall order from a number of firms. 

SSTV RECEIVE 

If you can transmit SSTV the next trick Is to 
display a SSTV picture on the TV attached to the 
computer. A number of firms offer hardware package to 
do this, but they all have a high price tag. Since many 
people have limited budgets for ham radio the TRS-80C 
makes a good compromise. Additionally, unlike the high 
priced hardware units the computer can be used for 
other things- I dont have much room In my ham shack and 
prefer to have multl purpose equipment. 

I was very surprised by the quality of picture 
that can be displayed on 1hls computer. In some cases 
the picture Is as good as or better than a Robot 400. 
This unit Is a commerlcaly available Amateur Radio Scan 
Converter and costs In excess of 1600. In order to 
display pictures on the the TRS-80 two built In 
electronics devices are used In the computer. 

One device Is called 1he MC6847 which Is a Color 
Display Generator IC manufactured by Motorola. The 
second IC Is the MC6883 which Is called Ihe Synchronous 
Address Multiplexer IC or the SAM. The SAM chip Is used 
to control the memory addressing of the computer. 
Under program control you can change 1he type of video 
displayed, the memory addressing of where 1he video 
memory Is located and other functions. The MC6847 Is 
the actual device which displays 1he TV picture. This 
device Is also very flexable and can be Inttallzed to 
fourteen modes of video display. These modes range 
from alphanumeric characters to graphics. I elected to 
use the graphics mode for SSTV. In this mode displays 
from 64 pixels on 64 lines to 256 pixels on 256 lines can 
be displayed with up to eight colors. 





Now that you are aware -that a SSTV picture can 
be displayed, lets see how you can get a picture Into 
•the computer. To doltils you must first have some means 
of converting SSTV to analog and digital signals. The 
device 1hof Is used In all SSTV receivers Is a frequency 
to DC voltage converter. It converts all Input 
frequencys from t500 HZ to 2300Hz to a DC voltage 
from to 5 volts. If a frequency of 1200 Hz Is present 
this voltage Is converted to a sync pulse. In order to 
obtain 1hese signals you can tap off a piece of SSTV 
equipment or build your own front end. 

If you have a SSTV receiver Ihe Interface Is 
very simple. It will work nicely with a Robot 400, Robot 
70 or MXV 100 SSTV receivers. The schematic of the 
Robot 400 Interface Is shown In figure 4. 

If you have no SSTV equipment 1he Interface 

can be constructed for about J30. 

This Interface works by software control. To 
start the operation the computer must first watt for a 
vertical sync pulse, by polling the RS-232 Input by 
software. When the pulse Is sensed, the program 
samples the A/D converter to which the SSTV video Is 
attached. As each pixel Is received Ihe appropriate 
value Is placed In memory. Once a picture Is In 
computer memory the possibilities are almost endless. 
Under programming control you can modify, zoom, 
analyze, or print pictures from the computer. You are 
only limited by your Imagination and your ability to 
program. 

SSTV SOFTWARE 

As you must have guessed by no*. 1he secret of 
using the TRS-80C for ham radio Is Ihe software. You 
will find that Itils Is the critical link to the use of any 
computer system. WHhout the proper software the 
computer Is as useful as a pet rock (silicon of course). 
To program a computer to adequately do all modes of ham 
radio takes a lot of work and equipment. I have been 
working on some of 1he programming techniques for 
SSTV for almost four years. Addltlonaly, to develope 
code for a large program requires a second larger 
computer system. In my largest SSTV program I have 
about 2500 lines of assembler language code, and -the 
source listing Is about 54 pages In length. My big 
computer system (6809) has 56K of RAM, three 5.25 disk 
drives, CT-82, Epson MX-80 and lots of specialized 
Interfaces for ham radio. 
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SSTV RECEIVE SOFTWARE 

Let's move Of) to give you more Infomatlon on 
how the computer can be programmed to display a SSTV 
picture. The computer can be programmed to receive a 
picture In any one of 14 formats. I chose to use four 
formats In my SSTV7.4 package. However, only three of 
these formats were used to display pictures. The 
formats used were selected by a trial and error 
technique . Let's discuss the three modes by which the 
picture can be formatted: 
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1. High Density Mode- 128 pixels on 128 lines, 
16 gray levels. This picture format Is the same as itie 
Robot 400. Using a 3 2K TRS-80C computer three 
pictures can be placed In memory. In this mode each 
pixel Is four bits, and each byte Is composed of two 
pixels. Since I can store three pictures the total 
memory required Is 24K RAM. This allows me to use the 
remaining 8K for program. I did provide a feature In the 
program to quarter frame four pictures Into one high 
density picture. Since the program allows pictures to 
be transmitted with a two times zoom, a total of 1 2 SSTV 
pictures can be stored In memory or on a casette tape, 
and transmitted one at a time. This format of picture 
density cannot be directly displayed on the TV attached 
to the computer. However, It can be directly 
trmsmltl-ed over ham radio. I did provide a routine In 
the program to Inspect the picture In a low density 
mode, to verify the picture which you are transmitting. 

2. Receive Density- 1 28 pixels on 1 28 lines, or 
126 pixels on 96 lines, 4 gray levels. In this mode a 
picture takes 4K of memory. In the program I can store 
up to four pictures In memory or on cassette tape. 
These pictures cannot be transmitted over ham radio. I 
did not provide this feature because the picture 
quality Is somewhat reduced. You may wonder how a 
color display generator can display black and white 
pictures. It turns out [f you disable the color on your 
TV, or you are using a black and white TV the 4 gray 
levels or colors become gray levels. Tor example yellow 
becomes white on a 8W TV, blue becomes black and green 
and red become gray levels. For some reason some TV 
sets have difficulties resolvelng red. I think It Is a 
problem with the MC6847 IC. I tried using a 13 Inch 
Zenith TV and the display of red was poor, But the RCA 
Color Tract works great. This Is the set T andy uses for 
their Color Monitor. For this display mode I used the 6C 
or 4C 6847 Graphics mode. I also found that a Color SSTV 
picture could be displayed. The quality Is not as good as 
a three memory Robot 400 system. This program option 
only added about 200 bytes to the program. More on this 
later. 
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3. Low Density Mode- 64 Pixels on 64 lines, 4 

?ray levels. This mode was added to provide a quick 
rtspection of a high density picture and used the 2C 
graphics mode of the 6847. 



SSTV TRANSMIT SOFTWARE 

Transmitting of a SSTV picture Is a simple 
concept. A memory picture byte Is first loaded Into a 
accumulator and divided Into two pixels. Each pixel Is 
then stored Into the A/D which causes the frequency to 
change on the SSTV modulator. You then delay a short 
time before sending the next pixel to the A/D. After 
128 pixels are sent you switch the SSTV modulator to 
1200Hz which Is the sync frequency. You then delay for 
5 or 50 milliseconds depending whether the pulse Is 
horizontal or vertical. To do a two times zoom you 
transmit each pixel twice, and each line twice. This will 
give yo« a two times zoom on the transmission of the 
picture. Although the principal Is quite simple, the 
software Is critical. The correct number of 
microprocessor machine cycles must be counted, and 
even the addition or deletion of a single Instruction 
may cause problems. 
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COLOR SSTV RECEIVE SOFTWARE 

You may be wondering how color SSTV can be 
displayed on 1he computer? The current methods for 
transmission and reception have not changed very much 
for the last -three years and are rather primitive. The 
transmission method Is to send first a red frame then a 
green frame then a blue one. Most people who have the 
capability to display color receive each picture Into 
one of three memories. Each memory Is attached through 
an electronics multiplexer to create and analog TV 
signal on the Individual guns of a TV picture tube. This 
method Is very effective, bu t Is costly to Impllment. The 
method which I used with the TRS-80C requires no 
modifications to the computer or the TV set. The 
MC6847 in the computer takes care of all the formatting 
of ttie signals, and only a software algorithm Is required 
to display a color SSTV picture. Lets see how this Is 
done. The first step Is to receive three SSTV pictures 
Into memory In specific locations. The next step Is to 
execute a computer program to look at each pixel In 
each location and combine them Into a fourth location to 
form a picture. To do this you must understand how 
color SSTV works. When each color SSTV picture Is 
loaded Into memory. It Is Just a normal black and white 
picture. Each picture memory becomes a component of a 
composite picture. Lets take for example that you wish 
to display a red pixel on the TV. The red portion of the 
color picture will contain a white pixel, and the green 
and blue portions will contain black pixels. With a little 
clever programming you can scan three pictures In a few 
seconds and create a fourth color picture. When you 
switch to the 6C mode of the display, the computer will 
allow only 4 colors to be displayed. I must admit the 
method Is very crude In this Impllmentatlon but the 
principals can be applied to other display IC's. 

As you can see with a computer you are not 
restricted to a dead ended situation as can happen wltti 
the hardware scan converters. Your dollar Investment 
Is protected from future obselence by the ability to 
expand the computer as technology advances. 



SSTV PICTURE PRINTING 

A new and exciting side line of SSTV which Is 
causing a lot of attention on the various amateur 
frequencys Is picture printing. A number of the new 
generation of printers now being used on computers 
have a capability of printing pictures with a high 
resolution graphics mode. One of the most popular 
printer wltti 1hls feature Is 1tie Epson MX-60. The Epson 
printer uses a dot matrix print head which Is 
replaceable when worn out- A feature of ttils printer 
which was reclently announced Is Graftrax. This feature 
Is a slight microcode change In the printer which will 
allow an external program to access each wire of the 
print head and print a specific dot pattern. The 
Graftrax feature comes from Epson In three 2716 
EPROMS and will replace the single ROM which Is 
standard wltti the printer. 

Two dot patterns are possible which display 
different densltys of print. The lowest pattern of 
graphics printing 480 dots per line, and 1ne highest Is 
890 dots per line. Since It Is possible to place a SSTV 
picture In memory with some external hardware and 
Internal software, It would be an Interesting exercise 
to print a picture. Attached Is an example of a printed 
picture. This picture was taken from a TV camera. The 
TV camera was at-tached to a hardware SSTV scan 
converter which was constructed seven years ago long 
before home computing. The Image was Inputted to the 
TRS-80C Color computer by a hardware SSTV 
demodulator and digitized by my SSTV74 software 
package and printed by SSTV75. 

CONCLUSIONS 

The TRS-80C makes one of Hie best amateur 
radio home computers on the market to date. Its 
flexablllty and ease to program allow an easy 
Integration Into most ham stations. 

More technical Information on how a 68XX 
computer can be used for Amateur Radio SSTV Is 
contained In a text book which was published last year 
(ret 3). 

If you are Interested In obtaining more 
InfomeMon on the software packages I have developed 
for the TRS-80C for RTTY.CW and SSTV drop me a line 
wltti a SASE or IRC and I'll provide a copy of listing of 
amateur radio software available. 



73's Clay Abrams K6AEP 
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Home Acct Prog 

TIC WATSON/BRADY HOC ACCOUNTING PROGRAM SYSTEM 



FOREWORD 

A. REQUIREMENTS FOR USE Of THE SYSTEM 

USE OF THIS HOME OR SMALL BUSINESS ACCOUNTING SYSTEM 
REQUIRES THE FOLLOWING: 

1. BASIC KNOWLEDGE OF DOUBLE-ENTRY BOOKKEEPING; 

2. SOME BASIC PROGRAMMING EXPERIENCE (TO INITIALIZE 
THE SYSTEM); 

3. TSCS EXTENDED BASIC RUNNING UNDER EITHER FLEX2 OR 
FLEX9; 

4. SOME Of TSCS FLEX UTILITIES AS INDICATED BELOW; 
AND 

5. AT LEAST TWO 5" DISK DRIVES (OR THEIR EQUIVALENT IN 
CAPACITY) PLUS SUFFICIENT MEMORY TO RUN THE PROGRAMS 
AND FLEX. 

IF YOU DO NOT HAVE, OR CANNOT MEET THE ABOVE 
QUALIFICATIONS, PLEASE DON'T ATTEMPT TO USE THIS 
SYSTEM. IT IS NOT A SUBSTITUTE FOR EITHER A KNOWLEDGE 
OF ACCOUNTING OR ADEQUATE 10UIPMENT. IF YOU WISH TO 
ATTEMPT TO ADAPT THIS SYSTEM (OR ITS PREDECESSOR 
SEQUENTIAL FILE SYSTEM) TO A CASSETTE-BASED SYSTEM, 
THE AUTHORS WOULD BE GLAD TO FURNISH USERS WITH COPIES 
OF THE PREDECESSOR X8ASIC AND CASSETTE BASED PROGRAMS 
FOR THAT PURPOSE. THE AUTHORS WOULD ALSO BE PLEASED 
TO RECEIVE COMMENTS ABOUT, AND SUGGESTED MODIFICATIONS 
TO, THE SYSTEM. YOU MAY ADORESS CORRESPONDENCE TO: 

ERNEST STEVE WATSON 
11701 ST. CHARLES BLVD. 
LITTLE ROCK, ARKANSAS 72211 

OR 

F. DALE BRADY 

7729 BRADLEY DRIVE 

LITTLE ROCK, ARKANSAS 72209 

B. FUTURE DEVELOPMENTS FOR THE SYSTEM 

1. ONE OF THE PROBLEMS INHERENT IN THE USE OF THE 
SYSTEM IS THAT COMPOUND JOURNAL ENTRIES (BOOKKEEPING 
ENTRIES HAVING MORE THAN A SINGLE DEBIT AND A SINGLE 
CREDIT ENTRY) CANNOT BE MADE, AT THE PRESENT TIME. 
THIS IS NOT A SERIOUS HANDICAP, BUT IS ANNOYING. THE 
AUTHORS WOULD BE PLEASED TO RECEIVE SUGGESTIONS 
CONCERNING THE INTRODUCTION OF THIS FEATURE INTO THE 
SYSTEM. SUGGESTED MODIFICATIONS WILL BE SENT TO '66' 
MICRO JOURNAL FOR PUBLICATION IF THERE IS SUFFICIENT 
INTEREST IN THE W/B HAP SYSTEM. 

2. SOME OF THE ENCLOSED PROGRAMS HAVE NOT BEEN 
FINALIZED, ALTHOUGH ALL OF THE PROGRAMS ESSENTIAL TO 
THE FUNCTIONING OF THE SYSTEM ARE COMPLETE. THE 
AUTHORS HOPE THAT USERS WILL BE SUFFICIENTLY INTER- 
ESTED IN THE SYSTEM TO HELP THEM FINISH IT. SOME 
PROGRAMS USERS CAN HELP WITH ARE: BALANCE. BAS AND 
BALANCE). BAS. ALSO NEEDED IS A CHECKING ACCOUNT 
RECONCILIATION PROGRAM, AND, FOR SMALL BUSINESS USERS, 
AN ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, AND PAYROLL 
PROGRAM. SINCE ADJUSTING AND CLOSING JOURNAL ENTRIES 
AT YEAR-END MUST NOW BE MADE MANUALLY, A PROGRAM TO 
CLEAR ALL INCOME AND EXPENSE ACCOUNTS AT YEAR-END 
WOULD ALSO BE A PLUS FOR THE HAP SYSTEM. 

II. 

GETTING THE SYSTEM STARTED 



1 . MAKE A BACK-UP COP Y Of THE MASTER DISK FOR USE 
IN THE EVENT THAT YOU CRASH THE SYSTEM. 

2. LIST OUT EACH OF THE PROGRAMS TO SEE WHAT EACH 
DOES AND TO BE SURE THAT ANY NON-STANDARD PORTIONS OF 
THE PROGRAMS WILL NOT CONFLICT WITH YOUR SYSTEM. NOTE 
THAT THE AUTHORS' PRINTERS REQUIRE THE POKE.CMD TO 
ACTIVATE THEIR PRINTERS. THIS COMMAND SHOULD BE 
DELETED AND YOUR PRINT COMMANDS SUBSTITUTED PRIOR TO 
RUNNING THE SYSTEM. NOTE ALSO THAT THE PROGRAMS 
PRINCIPALLY USE RANDOM FILES. THE ENCLOSED 
"GENLED.TXT" IS A SEQUENTIAL FILE INCLUDED FOR 
ILLUSTRATION ONLY AND WILL NOT BE SUITABLE FOR USE, AS 
IS, IN THE HAP SYSTEM. 

3. PUT THE APPROPRIATE FLEX UTILITIES ON THE NEW 
MASTER COPY WHICH YOUR INSPECTION OF THE PROGRAMS 
INDICATES WILL BE CALLED OR USED. THE FOLLOWING FLEX 
COMMANDS WILL BE NEEDED: EXEC, PROT, TTYSET, LIST, 
FILES, PDEL (OR DELETE), COPY, CAT, AND ASN. THE 
AUTHORS, BECAUSE OF COPYRIGHT RESTRICTIONS, COULD NOT 
INCLUDE THESE FLEX UTILITIES WITH THE SYSTEM. MAKE 
CHANGES IN THE PROGRAMS AS NECESSARY FOR ANY 
SUBSTITUTES FOR THESE COMMANDS.. 

4. INITIALIZE A SECONO DISK FOR THE WORK DRIVE AND 
PUT THE NEW MASTER, WITH THE FLEX UTILITIES NOW ON IT, 
IN THE SYSTEM DRIVE, AFTER LOADING XBASIC. LOAD AND 
RUN "0.1 NTY EAR". D ISREGARD THE ERROR MESSAGE. WHEN 
THE MENU COMES UP, SELECT "ADD NEW ACCOUNT NUMBERS" AND 
ENTER YOUR BEGINNING GENERAL LEDGER ACCOUNTS AND 
BALANCES. ASK FOR A SUFFICIENT NUMBER OF ACCOUNTS TO 
ENTER ALL ACCOUNTS NEEDED. INITIALLY, ALL CREDIT 
BALANCES SHOULD BE ENTERED AS MINUSES (-). DEBIT 
BALANCES NEED NOT BE ENTERED AS PLUSES (+). AFTER 
INITIALIZATION, THE SYSTEM WILL AUTOMATICALLY HANDLE 
ALL DEBITS «JD CREDITS. "GENLED.TXT" HAS BEEN INCLUDED 
AS A SAMPLE GENERAL LEDGER. IT CAN NOT BE USED IN ITS 
PRESENT (SEQUENTIAL) FORM BUT CAN BE LISTED. BE SURE 
THAT YOUR GENERAL LEDGER IS IN BALANCE BEFORE ENTERING 
IT. THE SYSTEM WILL CHECK FOR THIS CONDITION AND ABORT 
IF OUT Of BALANCE. OUR CURRENT GENERAL LEDGER 
ACCOUNTS USE: "100" SERIES ACCOUNTS AS ASSETS, "200" 
SERIES AS LIABILITIES, "300" SERIES AS EQUITY, 'MOO" 
SERIES AS EXPENSES, AND "500" SERIES AS INCOME 
ACCOUNTS. 

6. USE THE SYSTEM EXPERIMENTALLY TO CREATE A SMALL 
TEST DECEMBER GENERAL LEDGER AND THEN A SMALL JANUARY 
TRANSACTION FILE AND JANUARY GENERAL LEDGER. IF ALL 
HAS GONE WELL WITH BOTH OF THESE, THEN YOU CAN CREATE A 
GENUINE DECEMBER GENERAL LEDGER AND SUBSEQUENT MONTHS 
GENERAL LEDGER AND TRANSACTIONS FILES. 

7 . IF ALL ELSE FAILS, WRITE THE AUTHORS AT THE 
ADDRESSES INDICATED ABOVE. 

III. 

SYSTEM SPECIFICATIONS 



THE AUTHORS SUGGEST THE FOLLOWING IN GETTING THE 
SYSTEM UP AND RUNNING: 



1. THE SYSTEM WILL HOLD ABOUT 650 RECORDS. WHEN USING 
TWO 5" DISK DRIVES. A PROPORTIONATELY LARGER NUMBER Of 
RECORDS CAN BE STORED AND ACCESSED IF 6" DRIVES ARE 
USED. FOR THE AVERAGE SMALL USER, THIS AMOUNT OF 
RECORDS SHOULD BE SUFFICIENT FOR AT LEAST ONE OR TWO 
YEARS. IF "TRAYEAR.BAS" IS MODIFIED TO DELETE EACH 
MONTHLY TRANSACTION FILE AS IT IS ADDED TO THE 
"YEAR. DAT" FILE, THEN TWICE THE AMOUNT OF RECORDS MAY 
BE STORED. 

2. THE SYSTEM, IF MAINTAINED ON A MONTHLY BASIS, WILL 
PERMIT INSTANT RECALL OF ANY CHECK, DEPOSIT, OR SIMILAR 
ITEM ENTERED DIRING THE CURRENT YEAR. IT IS INVALUABLE 
AT TAX RETURN TIME FOR SWIFT TABULATION OF AVAILABLE 
DEDUCTIONS, INCOME, ETC. 

3. AS CURRENTLY STRUCTURED, THE SYSTEM CAUSES EACH 
MONTH'S TRANSACTION FILE TO BE CLOSED AND POSTED TO THE 
GENERAL LEDGER BEFORE ENTRIES FOR THE f L LOW I NG MONTH 
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CAN BE ENTERED. THE SYSTEM ALSO MAINTAINS THE 
SEPARATE IDENTITY OF EACH MONTH'S TRANSACTION AND 
GENERAL LEDGER FILE, ALTHOUGH USERS DESIRING TO DELETE 
PAST MONTHS' TRANSACTIONS FILES MAY EASILY DO SO, BY 
CHANGING "TRAYEAR.BAS" AS INDICATED ABOVE. 

REP1 PROGRAM HILL 1NTIALIZE YEAR FILE KITH YEAR 

20 REN .NAME OF COMPANY. DEC OLD 6L MONTH AND 

30 REM JAN AS CURRENT POSTING MONTH. SHOULD BE USED 

40 REM ONLY AT BEGINNING Of YEAR. 

SO REM THIS PR06RAH WILL NOT BE CALLED FROM MENU BUT 

60 REM KILL RETURN TO MENU.BA5 AT END 

70 REM INTYEAR.BA5 

75 EIEC.'O.ASN.S-A.^I" 

80 CLMCHRI(27I* , E' 

90 H=60 

100 PRINTCLS 

110 PRINTTAB(M/2-12);'Intiahze Year Data File.' 

120 PRINT:PRINT 

130 PRINT'This progran should be used ONLY at 

beamning year.* 
140 PRWf'Enter END to return to MENU* 
150 INPUT'Enter New Year ' ANf 
160 IFANf'END'THENCHAlN'HENU.BAS' 
170 Y=VAL(ANSI 
ISO IFYO9B0 OR Y>2000THENPRINTCHR$<7); 'ENTER WHOLE 

YEAR (EXAMPLE M990') *:60T0lS0 
190 PRINTiPRINT'This mil create a YEAR hie {or ";Y 
200 PRINT'is this correct (Y/NP ';:AN»=INCH$(0) 

: PRINT 
210 IFANSOTTHENI00 

220 PRINT:PRINT'Enter naie of COMPANY' pIKPUTLINEA I 
230 Y*-'l. YEAR' HIIDKSTRKY-ll, 2.41 ♦'.DAT" 
240 PRINT'RENAHING CURRENT YEAR FILE TO 'jY» 
250 E»='RENANE,I.YEAR.DAT,'*Y1 
260 EXEC.E1 

270 PRJNT'PROTECTING OLD YEAR FILE* 
2B0 ES="PROT,*+Y»**,ND' 
290 EIEC.EI 

300 OPEN N£N M.YEAR' AS I 

310 PRINT:PRINT'CREATINB "lYl" YEAR FILE FOR ':M 
320 F!ELDIl,2A5TN*,2ASTY*,3ASTH*.,3ASSLt,4Cit,SNS 
330 LSETTN*=CWUH(S):REH KUHBER OF RECORDS JN YEAR 

FILE (0 NOW) 
340 LSETTY$=CVTZUINT(Y)):REM CURRENT YEAR 
350 LSETTfl*='JAN':REr1 CURRENT MONTH NOT POSTED 
360 LSET6Ll='DEC':REM LAST P0STIN6 MONTH 
370 LSETN»=AS 
3B0 PUTII 

390 CHAIN 'O.riENU.BAS' 

400 REM 2 AS 1= NUMBER OF RECORDS IN YEAR FILE 
410 REM 2 AS 1° CURRENT YEAR 
420 REM 3 AS I* CURRENT MONTH NOT P05TED I TRANSACT ION 

FILE) 
430 REM 3 AS 1= LAST POSTING MONTH 
440 REM 40 AS S=NAME OF COMPANY 

REM MENU.BA5 

15 EXEC.'ASH.H-A.S-A" 

20 tt*=30:REH NIDTH/2 

30 ONERROR 60T0 490 

35 P0KE4405a i 0:REfl LINE COUNT 

40 CLi-CHR*(27H'E* 

50 PRINTCLl 

60 PRINT:F0RII=IT0MII2: PRINT" r;:NE»m:PRINT:PRINT 

70 PRINTTAB (1(1-71; "WATSON/BRADY SYSTEM' 

BO PRINT 

90 READNS.PS: IFN»=*0*THEN100 ELSE TZ=TZtI:60T090 

100 DIMIt(U), PUTII 

110 RESTORE 

120 F0RIX=IT0TI:READI»(U),P*(XI):NEITX1 

130 F0RXZ=I TOTI STEP 2 

140 IFHMH1 THENPRINTH-'. ''Wltl :60T0 170 

150 PRINTSPCd-II/IOliU; 1 . •; M < Xl> ; TAB I KI> :SPC 1 1- 

(«I+l)M0);n*l;'. 'iHlIMI 
160 NEXT IX 

170 PRINT:F0RII=IT0NIt2:PRINT't';:NEXTXI:PRINT:PRINT 
ISO PRINT 
190 PRINT'Enter your choice? ';:AN*=INCH$(0> 



200 S=VAL (ANS) 

210 IF5HTHEN240 

220 AN$=INCH$(0):IFAN»=CHR$(I3)THEN240 

230 S=SI1C«VAL(AN$> 

240 PRINT 

250 I FS= I THENPRI NT : PRINT" Thanks (or using the 

WATSON/BRADY Syste«';CHA$(7>:END 
260 IF S<1 OR S)TI THEN PRiNTCHR$(7);" NOT VALID 

CHOICE ":G0T0 190 
270 PRINT:PRINT'Loading '-.HIS) 
2B0 PRINT:PRINT'Please wait' 
290 CHAIN F$(5) 
300 DATA End prograi,*mt 
310 DATA Enter Transactions. TEHTfiY. BBS 
320 DATA Post 6en Ledger, POSTGL.BAS 
330 DATA Search Transactions.TSEARCtf.BAS 
340 DATA Edit 6en Ledger, EDITGL. BAS 
350 DATA List Transactions, TLIST.BAS 
360 DATA List OLD 6en Ledge .0LD6L.BA5 
370 DATA Edit Transactions, TEDIT. BAS 
380 DATA Budget Year, BUDGET. BAS 
390 DATA Account Ledger, ACCLEDGR.8AS 
400 DATA Check Mnter.CHEOCNTR.BAS 
410 DATA Print Statement .PflTSTAT. BAS 
420 DATA Check Book, CKBOOK. BAS 
430 DATA Balance Sheet, BALANCE. BAS 
440 DATA Bill 1st .BILLPAY.BAS 
450 DATA Add NEW Acct-MDDGL.BAS 
460 DATA Bill 15th, BILLPAY.BAS 
470 DATA Delete Account l/NAME, DEL6L. BAS 
480 DATA 0,0 
490 IFERR=4THENPRINT'0PTI0N NOT VALID AT THIS TIME* 

: PRINT :CHAIN*HENU. BAS" 
500 ONERROR 60T0 

REM P0ST6L.8AS 

20 CL*=CHR»(27)*'E-:PRINTCL» 

30 NI=60 

40 PRINTTAB<HI/2-12);"PDsting to General Ledger' 

45 PRINT:PRINT"THIS PROGRAM IS USED TO POST 

TRANSACTIONS' 

46 PRINT'TD LAST MONTH'S 6ENERAL LED6ER AND CREATE 

NEK" 

47 PRINT-GENERAL LED6ER FILE KITH P05TED ACCOUNTS' 
50 REM 6ET DATA FROM YEAR FILE YI=YEAR,M$=CURRENT 

MONTH, P$=P0STIN6 MONTH 
60 OPENOLDM.YEAR'ASI 
70 GETII.RECORDl 

BO FIELD#l,2ASTNl,IASCYt,3ASCt«,3ASPI1« 
90 Yl=CVTIZ(CY$):«i*Cfl»:P*=PH* 
100 CLOSE I 
110 PRINT:PRINT'The ';MI;' transaction <ile Mill be 

posted to ';Pt 
120 PRiNTrPRINT'ls this correct 1Y/NP ";:AN$= 

INCHS(O) :PRINT 
130 !FAN$O'Y'THENPR!NTCHRs(7);'0X going back to 

MENU' :CHAIN'MENU.BAS* 
140 PRINT:PRINT'Reading data froi ";P»;" general 

ledger, ' 
150 0PEN0LD'1.'+P»*".6L* AS I 
160 SETI1.REC0RD1 
170 FIELDll,2ASZ$:!II:CVT«(2*) 
1BO DllMXdZI.AUXU.mil) 
190 GETI1. RECORD! :G0T0210 
200 6ETII 
210 FOTSI=0T07 

220 FIELD! l.SIt30AS2*,2flSfJN*,20«S6r11,8ASGT* 
230 IFiI=OTHEN240 

240 NI(Ul=CVTmGN$l:A»IU)=6M:A(IIl=CVT»F(GT»] 
245 A=A»A(II) 
250 1FIZ=XZTHEN290 
260 IZ=iZ+l 
270 NEITSZ 
280 G0T0200 
290 CL05E1 

292 A=ABS(A);IF A>.01 THEN 60T0 295 

293 GOTO 300 

295 PRINTUSING'OLD 6EN LED6ER OUT OF BALANCE 

SIII.III.II'.AiEND 
300 REM DATA FROM TRANS FILE 
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310 OPENOLD'l. 'mAS I 

320 6ETIl,RtCDRDliF]ELDI],2ASZ*:TI=CVm<ZI) 

330 DIMDKTD.CKm.AHlTD 

340 PRINT: PRINT 'Reading ';TI;' transactions <roa '; 

«;• Hie.' 
350 6ETI1,RECORD1:BOT0370 
360 GET II 
370 F0RSI=0TD4 
3B0 FIELDtl,SII50ASII,2ASTDI,2ASTCs,2AS!NI, IQASCYS, 

24A5TPI.6ASTAI 
390 IFTPI=" OR CVT»I(TCI)=0 THEN430 
400 JI=JI+1 
410 DIIJI)=CVTIIITDI>:CIIJI)=CVT»KTCI) 

:AH(JD»CVTIF(TAI) 
420 IFJI-TITHEN440 
430 NEITSI:G0T0360 
440 CLOSE I 

4S0 PRINT:PRINT'P0STIN6 PLEASE HAIT* 
460 FORIIMTOIDFORJIMTOTI 

470 IFNI(II)=DIIJI)THENA(II)sAfID+AN(Jl):A=A+AH<JD 
480 IFNIllI)=CI<JDTHENAUI)=Am]-AfllJD:A=A-AN(JD 
490 NEITJDNEITIl 

50fl IF INT(ABS(AI100))OOTHENPRINTUSIN6'ERROR POSTING 
OUT OF BALANCE BY till, III. It' A:PRINTCHRt(7) : 'HIT 
ANY KEY TO RETURN TO MENU,*: 1NCHI (QljCHAIN'HENU.BAS' 
SIO PRINT'P0STIN6 IN BALANCE* 

S20 PRINT:PRINT'CREATING NEK GENERAL LEDGER FOR ';H« 
S30 OKERROR 60T0 720 
540 OPENNEM-|.'+nt+-.SL* AS I 
550 RI»0 
560 F0RS1-0T07 

570 FIELDI1 , S-(I30ASI«,2fiSSN» , ZOftSSM*, BflSGT I 
5B0 L5ET6N*=CVTI*<M(RI+SZ) ) 
590 LSET6flt'At<RI*SI> 
600 LSETST»=CVTF«(A(RI»Sin 
610 IFRDSWITHENPUTI1:60T0650 
620 NEITSI 
630 PUT II 

640 RI»RDB:60T0560 
650 GETH.RECORDIiREN ADD FILE SIZE 
660 FIELDII.2A5H 
670 LSETZMCVmUD 
6 PVTII, RECORD I 
690 CLOSE 1 

700 CHAIN'TRAYEAR.BAS' 
710 ONERRORGOTO 
720 IFERR'77THENRESUNE650 

RER BILLPAY1.BAS 

20 RER I / 10/82 

30 H •60:CLt:CHRt(22):PRINTCLt 

40 PRINT:PRINT'6ETTIN6 INFORMATION FOR BILL PAYING 

PR06RAn* 
SO OPENOLD'l . YEAR' AS I : BETH . REC0RD1 
60 FIELDIl,2ASTNI.2«TYI,3ASTM,3A5GLl,40ASNt 
70 lfl»CVTrtITY«):6L*»Sll:NI*T«:CLQSEI 
BO PRINTCLI 
90 PRINTiPRINT 

100 PRINTTABINI/2-121;" BILL PAYING PROGRAM' 
110 PRINTiPRINT 

120 PRINT'Enter END to return to MENU' 
130 INPUT'Enttr t«o digits <or date (01,02)', YIt 
132 IF YII-'END' THEN CHAIN 'NENU.BAS' 

135 IF LENtYIt) >2 THEN 130 

136 IF LEN(YII)=l THEN 130 

137 IF VALIY1SK1 OR VALIYUD31 THEN 130 
140 YI=HI»'/'+YU 

150 READ ft, ftt, ft: If ft»='EHDATft-THEHI 70 
160 1=1+1:6010150 

170 RESTORE: DINDIU) ,AIU), All) ,NI II I 
ISO IFI=0THEN230 
190 FORIMTOI 

200 READ DI(lI) t At(lI),A(U) 
210 NEITIX 
220 PRINTCLI 
230 PRINT:PRINT:PRINT 

240 PRINTTABIW/B); 'Bills mil be run for ':Y« 
250 PRJNTTABIH/8); 'Enter END to return to MENU" 
260 PR1NTTAB INI/8); 'Enter BEGIN CHECK NUMBER....'; 
: INPUTANI 



270 60SUBB20 

2B0 CNI«VAL(ANI):IFCNK1THEN260 

290 0NERR0R60TO320 

300 OPENOLD'l. '♦M$AS1:6ETII 1 REC0RD1:FIELDII,2ASZI 

:TI=CVTII(ZI):CLOSEI 
310 ONERRORGOTO: G0T0330 
320 IFERRMTHENCL0SEI:OPENNEN'I.'*!HASI:FIELDIl,2ASII 

:LSETZI=CVTI»(0) : PUTt I : CLOSE I : RESUME 
330 OPENOLD'l. '♦US AS I 

340 PRINTCLI:PRINT'L1ST OF PAYMENTS FOR ';YI;PRINT 
350 2FI=OTHENPRINT:PRINT'NONE LISTED AT THIS TINE* 

iGOTOBOO 
360 PRINT'ACCTI PAYEE AMOUNT' 

370 PRINT:FORII=ITOI 
3 PR1NTUSIN6' III \I2345678901234567B9\ 

ii.iM,f»\DXUD,AtuD,A(ixi 

390 PRINT:PRINT:PR1NT 

400 PRINT'Do you want to change S ';A(II);'(Y/N1?'; 

:AN*=INCHtfO):PR!NT 
410 IF AN»='Y' THEN INPUT'Enter ne« Aiounf.AII 
420 IF ANlO'Y' THEN BOTO 470 
430 A(ID=VALIAII]:!FA(UK1THEN<00 
440 PRINT:PRINTUSING'ACCTIII U234567B90 1 23456789 \ 

iii.iii. ir,oiur.),A»in). Aim 

450 PRINT:PRINT'Is this correct' '; : ANt*INCHttO) 

:PRINT 
460 IFANIO'Y'THEMOO 
470 NEITIDPRINT 
480 IFI-0THEN810 
490 Nl»CNl-l 

500 PRINT "SCHEDULE OF PAYMENTS FOR ";YI 
510 PRINT 

520 PRINT 'ACCTI'iTABO)- 
530 PRINT 'CHECK';TAB(I5>; 
540 PRINT 'PAYEE':TAB(40l; 
550 PRINT 'AMOUNT 1 
555 PRINTiPRINT 
560 FOR 11=1 TO I 
570 IF A(ID=0 THEN 640 
580 NhNI+I 
590 NUlDeNI 
600 PRINT 01(11); 
610 PRINT TMt71iHZtII)|TMUS)i 
620 PRINT M ( ID; TAMO)? 
630 PRINT USIN6 'sillll.lt' ,A(II) 
640 NEIT II 
650 PR INT * PR ENT 

660 PRINT* 'IS THIS CORRECT?' ;:ANI*INCH$IO) 
670 IF ANIO'Y' THEN REST0RE:60T0 340 
680 FOR 11=1 TO I 
690 IF AIII)=0 THEN 60T0 7B0 
700 TWI+1:RI=TI/5:SI=TMRII5) 
710 IFSI=0THENFIELDII,252AS2I:LSETZI=" 

:PUTII,REC0R0RI*1 
720 GETH.RECORDRI+l 
730 FIELD*1.SI150*£Z*,26STD*.2ASIC«,2AS1NI,1CASTYI, 

2iASTP*,BA5TAt 
740 LSETTDMCVTIt (DIt ID ) :LSETTCMCVTI« (103) 
750 LSETTNMCVTIKNK II) ) :LSETTYl=YI 
760 LSETTPI»AI(II):LSETTAI=CVTFI(AIID) 
770 PUTIl.RECORDRDl 
7B0 NEXTIX 
790 SETILPEC0RDl:FIELDIl,2ASZS:LSEm=Cms(TI) 

:PUTI1, RECORD 1 
600 CLOSE! 
BIO CHAIN'MENU.BAS* 

B20 IFAN»='END'TKENCHAIN'flENU.BAS'ELSERETURN 
830 REM DATA SHOULD BE IN GROUPS OF THREE 
B40 REM ACCTI DEBIT, ACCOUNT NAME, AMOUNT 
850 DATA 201.NARDS.00 
860 DATA 204, MASTERCARD CENTER.OO 
B70 DATA 202, SEARS. 00 
680 DATA 203, FT. NORTH NAT'L. BANK.00 
890 DATA 206.VISA CENTER.OO 
900 DATA 213.N0RTHEN BANK-INSTALLMENT DEPT.,00 
910 DATA 212.N0RTHEN 1ST MORT. CO., 00 
920 DATA 205.J. C. PENNEY, 00 
930 DATA 41l.SK BELL CO., 00 
940 DATA 405,AftKLA GAS, 00 
950 DATA 407.APIL.00 
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960 DATA 411, NCI, 00 

970 DATA 409, LR IMTER UORKS.OO 

980 DATA lOt.KWTHEN MSX-IM AC 0UNTS.00 

983 DATA 104, tfCMt THEN MK-SAVINBS.00 

990 DATA 419,£XI0N CORP., 00 

991 DATA 423.R1VERS1DC CABLE TV.O 

992 DATA 200.SILLARD'S,0 
1000 DATA 453,0£ltOC»AT,O 

1010 DATA 433.ARKANSAS BA2ETTE.0 

1020 DATA 449,M0RLD VISION, 

1030 DATA 449.CMIST. WOAD. NETUORK.O 

1040 DATA 449,CAW>. CR S. FOR CHRIST.O 

1033 DATA 401.C0LEMN DAIRY, 00 

103t DATA 432, STATE FAR* INSURANCE, 00 

1060 DATA O.ENDATA.O 

1070 END 

TO BE CONTINUED 



DEBUG MOTO D2 

QEBOGCINC TrlE M£K«00O2 MICROCOMPUTER KIT 

Lloyd Maul 

Motorola ^mleondurtor Products Sector 



The worM of mfcrocompu ret t hat been apere-d la many hobby itli and 
students with, th* oval lability of relatively low cml hits fhot allow contrucllan 
at a complete functioning microcornpv tar system. The M£K68QuD2 kit wo* the 
original rACtdOO based ki r pui owl by Motorola torfoJ years 090. This kit hos 
boon *u*c«oo»*by other kits sue** tt*M£K6802DJ, rrVcKeJIOKK and MEK6602DS. 
Outkvj the inilial life of Iht 02 Hit problem oreo* were nrayflw«J wJlh w<ovi 
cwstame?*, general ly In the construction ffwee 01 that time, and o ckbugaing 
proreowr « was ih i<tfi by ihe auTh»r to onitt in resolving Ihe problems. Although 
me D2 Itil it not morketed ol the present lime the rdeca outlined ki this article 
may be helpful far those pvopki that ore itill using th* system and some of the 
t*e*wia»*»can holp pwiplt w*w Txry behoving trouble with the present ktti. 

Tl» M£Xi0OOO2 is comprised of fwo peered circuit boards complete 
with ataocLeftd port* and an IntavcarwsKijng ribbon coble. One printed clrevit 
board is rhe microcomputer lyfiem, which includes the mlcrojewTMor and its 
crystal controlled clock, 256 bytes at customer usable RAM, a IK byte monitor 
program with associated 128 bytei ol scratch pod RAM, two peripheral interface 
odaplirs CPIA't) and on asynchronous eom#Tx* lections interlace adopter (ACIA) 
as shown in Flours IA. Addllionol sodtelt are Included la expand ihe onboard 




MM MOHITOfl 

P«OOMAM * 

ftCIUTCM PAD 



MtCROPROCE 

A 



MICROCOMPUTER MODULE 

FIGURE 1A 

cu* tamer usable RAM lo SI 2 brie* and for Insertion of customer defined programs 
in PROM. The printed circuitry is toyed out la accept bus extender devices so 
that the basic lyttem con be eftpamftsd to additional system cards ihrotigh ihe 
bottom connector. 



Ttw second board Included In the kit (see Flame IB) is an input /output 
board for the system. It Is capable of keying in kiformcrion with o hexadecimal 
keypad and he* eight function sjeys. There are si* seven teg/rwyii displays that 
Indicate the ■tutu* ol the irslem. This board edso providm an audio cmsetr* 
(nrerlace so that program* mot hove, been keyed Into rnwrory through the 
hsTUKssdmoi keypad may bo itorod on and later retrieved (rem a standard audio 
caasetie. Interlace to this board from the mkj turnout or board is mrough one 
ol the PIA 1 * and the ACIA. This leaves ana PI A ovoi (able as o user defined 
program, the I/O board mo* bo discorewclod allowing the Ml I/O copaMliiy of 
the mkrunvTvu ter board to be available lor o grron application. 

Many sills hove been assembled by a variety ol people and operated 
properly the first lime power wq» applied. Obviously such perforrnoTaeae gives a 
greet deal ol satisfaction and mkiuu*mpu i«r functional and cngrgrnm^l 
knowledge con progress Irrsrwdlolety from tMt point. Hnrcver , things do not 
always work correctly from ihe storr and some kits hove not performed p*upwly 
with the Initial power application. This paper will cover some ol the areas Ihot 
are potenliol problems and will indicate how aetuo procedures may be 
undertaken to Isolde various faults. All possible problem areas cannot be 
covered, but nope fully tlw lechniguei discussed will alio* ihe user lo llnd a large 
number ol possible errors, Although this Is wrllten with fenphod s on fhe D2 kit, 
Ihe principles still apply fa almost any 4000 system. 

O^eraijon 



A UttWevIro care with soldering ourkig the const fuel ton phase of the 
kit will normally payoff by saving appreciable time In me adMogv^ phase. 
Most prubkrrr«»is»#iieredwimamolfunctk»r4nBSyste.n ore directly 
attributable to isprop* r soldtrkno. This n*« ueeo Cross sppltestioa of 
too mjch solder, thus brldeine. irn»i Htducttne poUJi a* well ei 
lntuf I icl*itt «otd«r end felling CO ■**• proper enruuscrians where u*y 
should be s\sde. At eh* oosvlsttoa at ihe n^itn»ctit» process, the 
boerds should bo alvert s visuel inspection to poaklbly detect i^rope r 
solder cqnnsctlorte ■•pecislly noting the key connect paint* end the c*M* 
connecllons^ 

After « o*n*rsl lnipectian And the two eoeras in prop*rly 
interconnected by the rifabon cebl*. power connection* «sy be nAde through 
s properly wired connector elippe»t over the bottee eoubl* 4? pin *dq« 
connecter. Alternetlvely. power eupvly wire* «ey be soldered directly to 
the eicrocoeputer bo*rd close to the botto* edo* cx«*ecto r finder* ar by 
connectlne clip l*«d* eo tttm 100 eiciofsrju) filter cepocltur also neer 1 K* 
botto* edee connector. The t/O board derives it* power through the 
lnt«roQAn«ctlne ribbon c*bl« from tn* vicroaweTutar ooefd. The powec 
supply r«qulr*d ie a single 5 Volt • %t unit. Typical current drain for 
the too board* le about 1 Assure. variKy that ro*u pows r supply I* cspebl* 
of handling this currant (preferably greater truvi l.S flapefeal. IF the 
pow«r supply has e current llelUJUj capability. Inauie that It Is Sat above 
toe 1 tapers l*v*l. 

initial turn-on of f*>** r will give unpredlciabl* display results 

even In a praP«rly P*r*tlBg eyeteo b* c ause of the rnados> nature of eavftc* 

turo-oo. A depression of the reset, switch should cause tha dleplay to 90 

dark if thare Nad been an initial raftdoe diaplay. Iteleaaing the te*et 
•witch allow* the syst*» to *a*«ut* its start op toutlha. which inltislises 

the I/O circuitry so that a dash (-1 eyrdiol should appear in the left *oet 

seven seostcnt display. Plsplay of the dash typpol indicates that Lh* syste* 

has properly •eecuted its imtla sing restart routine and is aweltine a 

free tna veer. At thl ■ point it is sppropriat* to cfwcn (or proper 
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THE COMPLETE BUSINESS SYSTEM 

+Multiuser+Highly Expandable+Cost Effective 



S+ THE CONCEPT 

The S+ system is a modular computer system in 
which all portions of the hardware and software are 
designed to work together in the most efficient way 
possible. An S+ single user system with floppy disk 
storage is a competitive and cost effective entry level 
system. Unlike most other small computers being 
sold as "personal", or "small business" machines, 
the S+ system may be expanded to maximum 
capabilities using this same hardware and software. 
You cannot end up with a DEAD END system that 
cannot be expanded and whose software is not 
compatible with larger machines. A basic S+ system 
may be expanded to thirty-two users, a megabyte of 
main memory and hundreds of megabytes of hard 
disk storage by simply plugging in, or connecting the 
desired upgrade equipment. 

TOTAL DESIGN-Hardware and Software 
The S+ system is an integrated hardware and soft- 
ware design. The two complement and enhance each 
other in this system. The UniFLEX® operating 



system used in the S+ systems is patterned after the 
Bell Laboratories UNIX® operating system, one of 
the most admired and widely used operating systems 
in the world. Instead of being an afterthought, the 
software is part of the design of the S+ system. You 
can be sure that with this approach that all parts of 
the computer operate with maximum efficiency and 
cost effectiveness. 

THE CENTRAL PROCESSOR 
The basic S+ system is configured with 256K bytes 
of memory and can be expanded to more than 1 
million bytes. An efficient and fast hardware 
memory management system is used to allocate the 
available memory among the users on a dynamic 
basis. As little as 8K bytes, or the entire memory— if 
needed— can be used by any individual user. This 
makes it possible to run very large programs on the 
system, but it also uses no more memory than 
necessary for a particular job. The increase in cost 
effectiveness of this system over crude and outdated 
bank switching arrangements is dramatic. 
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The central processor runs in both user and super- 
visor states. It can detect and reject a defective user 
program. It is impossible for a user program to go 
bad and stop the entire system, as can happen quite 
easily in less sophisticated systems. 

Task switching is accomplished by use of a multiple 
map RAM memory, with sixty-four individual task 
maps. Each task can access from 4 to 64 K-bytes of 
memory. Multiple tasks may be used in programs 
that require more than 64K bytes of memory for 
execution. When a task is completed the memory is 
automatically released for other use. 

SOFTWARE 

The S+ operating system, UniFLEX® is a multiuser, 
multitasking operating system based on the UNIX® 
operating system that has been used for many years 
on Digital Equipment Corp. PDP-11 series minicom- 
puters. It is considered one of the most sophisti- 
cated and "user friendly" operating systems avail- 
able. Variations of UNIX® are rapidly becoming 
standard on mini and larger microcomputers. 

A large variety of languages are available for use 
with the system. These include FORTRAN, 
COBOL, BASIC, and Pascal. Word processing 
packages are also available to give you full text 
processing capability on the system. 

Applications programs are available in large quanti- 
ties in many fields. This includes general business, 
medical, dental, veterinary, library and real estate 
management; plus others. Since the system is 
multiuser it can also be connected to cash registers 
to produce a point-ofsale terminal system combined 
with the computer. The possibilities for application 
of this system are endless. 

THE I/O SYSTEM 

The S+ system is totally interrupt driven. AM ter- 
minal and printer I/O devices connect to an I/O bus 
separate from the main bus. Up to thirty-two 
separate devices may be connected to the I/O bus at 
any one time. If I/O activity is great enough to cause 
an unacceptable slowdown in system operation, a 
separate I/O processor can be installed in the 
system. This plug-in option removes all I/O handling 



overhead from the main processor and allows 
operation of up to thirty-two external devices at 
9,600 baud. Without an integrated total design, as in 
the S+ system, it would become impractical to use a 
UNIX®type operating system in a situation with 
heavy terminal I/O activity. 

DISK STORAGE 

A wide range of disk storage capacity is available for 
the S+ system, from 2.5 Mbyte floppy disks to an 
80 Mbyte Winchester and many sizes between. All 
disk controllers use direct memory access (DMA) 
type operations to maximize data transfer and to 
minimize overhead on the main processor. The 
Winchester disks also use intelligent controllers 
along with DMA transfers to preserve the perfor- 
mance that these type devices are capable of giving. 
Without this distributed intelligence the system 
performance would be greatly degraded. The 
UniFLEX®operating system is designed to work at 
maximum efficiency with this type disk system. The 
data transfer rates achieved by this combination 
rival those of large minicomputers. 

COMMUNICATIONS 

A high speed local network communications system 
is available to interconnect S+ systems. The VIA- 
BUS® network will allow communication between 
systems at data rates of over 400K baud. Such a 
system makes it possible to share data between 
local systems in an efficient and low-cost manner. 

AVAILABLE SOON 

Tape backup— 20MByte in less than 15 minutes on 
a standard % inch cartridge. 

Mini-Wini— 5 and 10 MByte Winchesters— 5% inch 
package. Winchester performance, for smaller 
systems in a small package. UniFLEX® com- 
patible design. 

Large Capacity— 190 and 340 MByte Winchesters, 
plus SMD cartridge drives. 

UniFLEX is a registered trademark of Technical Systems 
Consultants, Inc. 

UNIX is a registered tfademark of Bell Labs. 

VIABUS is a registered trademark of Southwest Technical 
Products Corporation. 




SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 (512) 344 0241 
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operation of th* htudtciMl hayped, mil any b* done by sequentially 
dapraatlfto the tnrovgh 3 keya ud oM*iving ■ display of asc& correepondlne. 
»*y atliM ** each SAgusntlai a*v«n h^hm dlaplay- If It do«a. the E aBiNl 
kay mK be daprrSaad and should return the ua*r to tha dash preapt alqnal- 
A repetition of thte Procedure with kay* « thr©i*q*i ? w> D ld verify tha he«t 
love Mr* •«■* ao on through tha h*B*decl*»t p Miy., tt»*p in aUnd tfut th* 
h*Md*cla*l » and D valuta are dlapleyad a* ***11 latter* b and d respectively. 
The H _---rr- - 1 lay can Em checked by keying in M#f (after tha dsth proa*?* 
la dl*playadJ and than datpieaaintj tha H kay. TTtla opaxallon ehouLd dlaplay 
tha findca contents of **aery location MM in th* lest two wvtn a*g**nt 
dlipLaya that follow in. kayad in addraee. laying In tw different 
rtaihsaeclMl valuaa will verify proper operation of tha unwary G h*»oa (unction 
py displaying the data ]uat kayad in aft r tha e*ccnd. fceyscroka. 

Depression of tha c kay at thla point should edvanca tha addraaa 
dlaplay to Mfl with cOrraapOndlftQ data being dlaplayad verifying propar 

operation, Depress th* t coaatind k*y again and obtain tha d**h pro**>t. 
A dapxaaalon of th* ■. kay ahould give a full Ha digit ttUpuy. Thla ia 
* atorad valu* in th* ponltor scratch pad AAh th*t indicate* th* * tacked 
valu* cf tha program counter *nd tha eontante of that awoory 1 oca- ion if 
applicable. Oe^'easi*? th* C kay now will give a four character dlaplay, 
which rapreaante tha Index real ■ tar valu*. Repetitive operetione cf tie 
C kay will in turn glva a two digit dlaplay for tha A accumulator, * two 
digit dlaplay for th* * accumulator, a c*« digit dlaplay far th* condition 
eod* reoi*t*r. a four digit display for th* Stack pointer and back Co th* 
six digit dlaplay aaaoclatad with th* progira*. cvwMt. 

Proper ecrneveeemt of th* preceding: ch*cka indicates that th* Mir 
portion Of Eh* SUCrocoaputer la wrklnej *a It ahould- Th* breakpoint and 
ling la atap luoctioni kay b* ft Iliad by keying In a abort proqr** *■ 
indicated *n tha instruction booklet thet coati with the kit. verification 
of th* svdlo cassette punch and load operations noraelly occurs after tot 
faaUliarlietLon is achieved with th* kit and storage of a program Is 
d*Bir*d on th* cassette s*diL*»- 
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681 Whltmore Rd. #207 
Detroit, Ml, 46205 
April 24, 1982 
(313)862-3454(9A-4P EST) 

I've been following Ron Anderson's column quite 
avidly, and have enjoyed his ongoing project of testing 
various language Implementations by calculating the 
series of prime numbers. Brian Bailey's progrem In 6809 
assembler for calculating primes (published last year) 
Is one of the showcase programs In my system. I 
recently came across another special kind of number 
(like primes) that has me Intrigued and my experience 
might Interest some of your readers, be they BASIC 
programmers or assembly language buffs. 

I'm taking a class In PL/1 at Wayne State 
University here In Detroit, and our third program 
assignment was to write a program that would find the 
first ten 'perfect numbers.' What's a perfect number? 
That's the same thing I asked, and I've had more then a 
little mattu It's a number that Is also the SUM of Its 
fectors. The first perfect number Is six (1+2*3»6>. 
The second Is twenty-eight. The algorithm Is pretty 
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simple, and In two parts. First, determine the factors 
of the number (those numbers that evenly divide Into 
It), then add them up and If they equal 1he original 
number, that's a 'perfect' number. 1+-2+-4+7+-14 - 28. Ten 
Is NOT a perfect number because Its factors, 1,2, and 5 
don't ADD UP to ten. 

Sounds eesy, right? So I thought until I started 
running out of the defaulted maximum cpu time. My 
program would find the first three numbers (6,28 and 
496) In under ten seconds but couldn't find the fourth 
even wltli 49 seconds of cpu time. And we're not talking 
PDP-11 here, we're talking one of the biggies, an 
Amdahl 470 or an IBM 370. Apparently I wasn't the only 
student having this problem, so the teacher relented 
and said If we could find the first three perfect 
numbers, our algorithm was correct- 
Short of burning out my student account a 
couple of times a day, that wes It for trying any 
further on the school's computer. However, I do have my 
own computer at home, and though I don't have anything 
as exotic as a PL/1 compiler on my home system (yetl), I 
do have BASIC, (and an Assembler program), and the 
algorithm Is really pretty single, so... 

The resulting BASIC program Is enclosed, as Is a 
copy of the original program. The original was actually 
written for a load-and-90 version of PL/1, developed «T 
Cornell University, celled PL/C. The conversion from 
PL/C to BASIC was pretty simple, too. It primarily 
amounted to getting around PL/C's DO WHILE... 
statement with F0R...NEXTs. 

To make a long story short, the BASIC program 
below has run for TEN HOURS on my 1 MHz 6809 system 
without finding the fourth number. Unless someone has a 
radically different algorithm that's much faster, I don't 
see anyone's 8-blt BASIC coming up with an answer In any 
reasonable amount of time (TSC's Is pretty fast as 
Interpreters go). I suppose I could write a machine 
language program to do It, but that would be a mammoth 
project for me (read: l-M-P-O-S-S-l-B-L-E). Until (and 
IF) someone out there comes up with such a program, 
does anyone happen to KNOW what the fourth (and flftti, 
etc.) perfect numbers are? Are iriey always even (as 
opposed to odd) as these first three seem to Imply? 
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MI.FMTOR*fLOM(TESl.mmt/2l| 


) 31 




> JJ 


N WlLi(T€ST.FKT<-Mt. FACTOR)) /I FACT0RIN6 LOOP 


> 3} 


tUOTIEIT'IEST.IIAlB/TEST.FACTi 


> 34 


IF FLOMIBUOTlEKTI.WOriEKT /I FOUND 4 FACTOR 


> 35 


THE* OOi 


> 54 


SUVSUmiEST.FACT; 


> 37 


TEST.FACT.1EST.FACIH; 


> 36 


EU| 


> 39 


O.X. lEST.FACT'TEST.FACUil 


> 41 


EMDl 


> 41 




> 41 


IF SWt.TEST._WM 


> 43 


THEK N| /I FOUND PERFECT MJHBER 1/ 


> 44 


PUT SKIP LISTITEST.MUUli 


> 45 


TESTCOI*T'TESTK»*r»li 


) 44 


TEST.HMI>TEST_l«IM|«]j 


> 47 


E»| 


> 41 




> 49 


it NUHBER NOT PERFECT */ 


) 5# 


EISE THT.MM-TEST.NUKIOj 


) 51 




> S3 


END) 


> 51 




) 54 




) 55 


ERD PR06J) 


KM of FH£ 




t»m WC SCMDS»fWQ 


KIEDJTION M01HS 


TAME V FIRST TIKE PERFECT MMKRS 


4 
21 
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it snrr a maun returns fron mid procedure. 



II STBT 21 DTHWIC FLW TRACE: 

M|9->HII H13->MIB 

H19->HII MI3->MI0 

Mlf-)MII MI3-)MIB 

MI9-1MII HI1>H2I 

MI7-)H28 M28>eM« 

II STHT ?| 9CALARS AMI HDCX-TRACt, 

lllll RAIN PROCEDURE PROM 



l|]9->H!l 
H!9-)MI1 
MI9-)MII 
H2I>H21 



M13-)M1B 
MI3->MI0 
II13-)MI4 
M27->IM7 



TESTCOWT- 
HAI FACTOR' 



3 5IAV 494 
240 TEST FACT- 249 



BUOTJEMT- IINHf'M 
TEST Mflt> 497 



IEIECUTICW TERflMATED 



II RE.R 

21 REN PR063 2-75-82 

34 RER 

41 REN A PR06RAN TO FINE THE FIRST (1) PERFECT MIHIERS 

51 REN 

41 REN TRANSLATED FRON A PL/C ORIGINAL 

71 REN TO lASIt 

M REN 

91 INPUT "NUMBER OF P-NUHBERS TO FINO V 

IN REN 

III rRINTiPRINT "IKe lirit'Ht'Mrtttt nuteen arts ' 
121 PRINT 

131 IM:RER MMtER UNDER TEST-INITIALLY 4 

141 RER 

151 FOR j-1 TO T 

141 REN 

171 S»liR£N SUN 

IH F-2.REN FACTOR UNDER TEST 

191 MINT (N/21 iREN 'INT' IS EOUIV. TO 'FLOOR' FUNCTION IN Pl/C 

2M REN R IS TIC LAMEST FACTOR TO IE TESTED 

211 REN 

72B RER FOI.LWINE IS THE FACIDRIN6 LOOP 



231 REN 

241 2-2* ll IF F)N THEN 60TO 341 ELSE 0'l/F:AEH lEST^HjHB/TEST.FACT 

751 REN 2 IS COUNTER FOR FACTORS TESTED 

241 REN IS THE QUOTIENT FOR FACTOR UNDER TEST 

271 IF B'IRTIDI THEN 6010 261 ELSE F-FHiSOTO 241 

261 S'S«F»OiRER FOUND A FACTOR 

291 IMM.REH WNP NAT. FACTOR BONN 

3H F^FO 16010 24»:REH END OF FACT0RIN5 LOOP 

311 REN 

321 REN END OF FACTORING LOOP 

331 REN 

341 IF S'H THEN SOTO 344 ELSE *NM:60T0 171 

35* REN 

341 PRINT N:REN FOUND PERFECI NUHffR 

371 N'NM 

381 REN 

391 REIT JiREN 60 FIND KIT PERFECT NUHBER 

4H REN 

411 REN KLL RIN61NS ROUTIW TO SI6NAL ENO OF P6N 

421 FOR It' I TO 21 1 RER TKNH BEEPS 

431 PRINI CHR«(71:REH CTRL-6 IBELI 

441 FOR L'l TO 5ICNEIT L:REH APPRO.!. 1.5 SEC. DELAt IETNEEN BEEPS 

451 KIT K 

441 REN 

471 PRINT "Total factors leiLH: *|2 

461 REN 

491 END:REH END OF PRD6RAH 

511 RER 

711 REN Thp progru corn up «lth tht first perfect fluibiw 

721 RER aliott as fist as I can operate 1 stopwUh, and the 

731 REN second nthiit lno seconds. The thirl nutbee, 494, isa't 

741 RER on the screen until 1 little Over Five tinutes after 

754 REN the prograe startei. Seal! computers feeing cheap to run, 

741 Rtm I put the beeping routine at the end anl let the prograe 

771 RER run 0VERN16HT. Mien I awke TEH HOURS later, it still 

7Bf REN hadn't com up «ith the fourth nuaber. 

79» REN 

Bdi REN I stoppel the prograe, and asked for the current value* 

611 REN of the prograe variables. The nueber under test .as 

B2i REN 7119, the factor under test .is 2622, and the mini 

631 REN factor to test MI show correctly to be 3554. 

First (Organisational) 
Meeting of Users of OS-9 

May 16 1 1982. The organisational 
meeting of the user's group began on 
an informal basis, with Brian Capouch 
presiding. Brian solicited 
suggestions from the group concerning 
the form and substance of his proposed 
user society. Several of the 
attendees offerred suggestions ranging 
from heavy subsidies required or 
manufacturers to commercial operation 
of the group. The general consensus 
was that the group should stand on its 
own without being supported by either 
Microware or Motorola. The staff of 
Microware expressed tremendous relief. 

At this point in the meeting, 
there was a call for election or 

Frovieional officers to organize the 
ormal user's group. Four officers 
were nominated and elected by 
acclaimation. The officers then gave 
their addresses and phone numbers, as 
follows: 

President: Brian Capouch, Rural 
Route 1. Box 270, Monon, Indiana 
47959. (219) 253-8181 

Vice President: Sheldon Epstein, 
Epstein Associates, PO Box 400. 
Wilmette, Illinois 60091. (312) 
564-9292 
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Secretary: Howard Harkneaa, 

Word's Worth, PO Box 28954, Dallas, 
Texas 75228. (214) 321-9285 

Treasurer: Terry Straehley, 

Straehley Associates, 1005 Roble Lane, 
Santa Barbara, California 93103. 
(805) 962-6701 

Volunteers for the steerin 
committee are: Steve Bush (703 
237-2000 ext 7121; Mike Paget t (305; 
67 8-6776; Tom Westhoff (612) 235-5971 
(wk) or 23 5-6096 (hm); Ton Benson 
(219) 258-1000; Jean Merrill (707) 
994-r - 



,019. 



Volunteers for the Communications 
Committee are: Terry Ritter (512) 
837-2494; Mark Kroll (800) 328-3336 
(intercomp); Sam Epstein (312) 

564-9292; Rich Andrevaki (405) 
721-2699: Ray Cadmus (816) 263-66 93 
(vk) or 263-1228 ( hm) . 

Any peraon viahing to make 
auggeations to the ateering committee 
may write Sheldon Epstein, PO Box 400, 
Wilmette, Illinoia 60091. Of course, 
preference vill be given to those 
suggestions made by paid members. 

After the meeting, the officers 
were called into an executive session 
by the president. It was resolved to 
make future meetings of the officers 
via telephone, with emphasis on quick 
turnaround. The vice president was 
assigned the task of taking possession 
of any hardware donated at the 
seminar. Action for incorporation waa 
deferred to the ateering committee, ao 
for the moment, we remain a voluntary 
association. 
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I 9***** If* t I *• lor *Y Whiil «tt*«pt ta conlrlbut* 
■n*B thing UM<ul. A* Jl^rt. ♦ *•! It"* ta u*« •• llttl* or •• 
ouch o4 It •• you think appreprlat*. This tl** It** • .i*pl. 
hardwara Modification for than o4 urn wrvo'r* *t 1 1 1 ir~— r- at 
o«-ri*<i]Md trying to us. tip all th. c*0*ol 1 1 1 1 »» ©I th* old 
BWTP «B00. Th* Modification <*Npl*ln*d worm thoroughly In th* 
■CCOa*.rtyin*| artLclt) flfllbln or** to UtWJ th| MKry *pac* tram 
■8020 to %WTF tor RAH ■MO'V, EvfrWM Mill prODODly hav* . 
dlffaeont um lor thlm «p*c*l I Ilk* to run th* *VTf» Dl*- 
mi oomo lmr thtrt ao I'll ba *ur * It dovon * t conflict with any 
prOBV-OB I'm s-orhlog on. 

K*op up th. good work, and lat** S*r a Irca mm* aer • fcOOO 
ua*ra. a*p*cl*lly tnow of u* using th* J*C ta.Mtt. *yat**l ' 



Blrrcaraly your*, 

Oar 1 1 • Ho. f ptulr 
<7I3> StW-ZZ**3 



*K OF" ♦**o.ri TO VOUR 



t*.y add another Bk to the 9WTP MsDO-* Just to see K 1 could do 
It, and b*c-iu** o< th* ctrttinty that Soft war ■• llkm ft^ttucrtcy, 
Mill «»p»nd to 4111 all avallabl* *p*c«. Actually. I had *r 8WTP 
A*»o *y*t*M protty w*l I IoaOM, with 0- of ETfcon and 48k o* AM*, 
but that 8* wa*t*d by th* I/O porta continued ta bother **. Mhat 
tht* artlcla 4e«crl6e« la a fairly *i-Pla «iv ta -fully decae* th* 
I/O addrMM* and ua* • *P*r« Btc board to provide FMn fro* 
MraHlfT, giving B* <l*«* 32 by**-*) of ua-sol* mmmmmr V , 

Th« tthel* thing at art a with a j— t h I n*j .mentioned by P*t* Ittrk a 
few yiw-t ago, In that other a«o*nf>« (tvatrly kntmn aa Kllobatiri. 
To fully dK-M* th* bq tri*r boor d, you need only 2 chip*, a 7473 
(Dual 4-input NOR) and a 7400 (Quad 2- Input MAND i . You only n**d 
on* gat* fro* th* 74O0 for thla part* but two acre gataa -ill b* 
uaarf lat*r. Th* *ch***tlc hook-up .a tivjM In Fig. 1. 



'i'Mf* /. "Ath-rritMiar-af Hot*. C Hiti pm for Fid J /'i- Pec***.** 

To map L*i in th* circuitry a llttl*. th* SMTP decoding ach*** f nr 
th* eothsr board um* lino AS, in ctmblnit ion with I inn A,3, A|4, 
and A13 to decode ltn«elil I/O porta «h*n*v«r an add*-*** botwa u 
•aOOO and *WTT aopmar* on th* eddr **a bua. Thla -wcoding tor 
ratlVff , partial decoding, n handled by th* 7 44. B 13*4 chip IC-A. Lino 
AS la tl*d to th* kCC «r*ad not CS) am of JC-e, *o that th* I/O 
porta on th* flrat motherboard o4 a twa-amilherboard *y*t e* *v a 
*cc*a*v*d only lor- Una A3 Iuh (0). If two ootharboarda mrm uaao, 
th* mecond board I* mat up to b* act****d far AS high* by grounding 
th* kCS pin and tl*mg A3 to a CS pin Initvad. 

Th* 7416138 da-coding Logic atrka by looking at tha thrw l.nr* 
tl*d to tha input plna On thla cm A15* A14, t A13). and decoding 
than aa a binary nwear . So for AI3 high and th* athor line* low 
(binary 100x1. the decoded nueb*«- la (faciaal B. «d.ftjch i* *l*o 
hawadec itval B, or ctrr*Hie«dB to the h* m ad *c I •* 1 eoar**«e« of 
•Bmiim. It Juat *o happen* that he* 9 la a binary lOOl. t*o adoreaae* 
fro* beOOO- »«FFF ar* all used by th* original 32 <or 64 if uaing 
tMO oolherboarda) kfavy locationa for I/O. ve* fabta I. 
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oooo 
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1 111 
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Tmbi*T 1. t/O Jf.ftfr.rf f*»* 

flint* 1 don't haw* a aec end *oth*rboerd. and can ■** no 
po*albl* 4utur* h eed for one* all th* — ■— r y esac* »-i>o^w. *O0lF 
wNould b* awailabl* for RAfl . Pete'* circuit) Fig. I, will hand I a 
th* eotherboar-d. All that'* neceeevy ■• to -ir* it up 4%n4 cm*, t 
fro* point 'A' to pin 4 o+ IC-*S, and 1 Altso to cut th* *Oth«rboard 
tree* going to pin * *e w* don't get conflicting chip enabling 

• igna.a. Th* ***i*at way to do thla (If 1C-6 )■ aolderad In. aa 
•lr>e ta) n ta cut the pin Juat abav* th* board, on th* top «ld* of 
th* board, and carvfully band up th* pin atub ao that the juaper 
mIis can b* sal d*r*d to it. 

But that'* only half th* *tory. Wtat 1 atart*d out to da mi to 
get "AM fro* *0070 ta •WTT. To da that, I need the *10>-»al 
generated at point 'A*. Th* r*a*oning |« t |f thla *ign*| *naO l*a 
only th* 420 byt*a dedicated to 1/0. then It could alao b* u«ed to 
dl«aal* those *aee 420 byte* on a RArl hoard* Beceuae of thla, I 
actually placed th* circuit* on th* fjk BhJTp HP-BH board (and 
bacaua* th* addrea* I In* a amjr • r**dl 1 y aval 1 abl* on th* hoard, and 
hard to g*t to on th* Motherboard) • 

Th* f* ia-f board d*<odlnv logic ia at»l I ar to that of th* 
eotherboerd In that a 74LB13S chip I* ua*4 to aelvct which 8* 
baundr V o4 *w— !«- y |* b*ing *cc*a*ecf. «Be* Fig. 2. ) The hT»-f-j can 
b* bed* to r**ld* at any Bk bncie-y, but th* on-ooard atwttch** 
prevld* for only th* low four 8k taction*. If* need to um Pin 
■ Hi which haa no connect I on a on th* board In the original 
configuration, to *nabl* th* board for th* 8* bourtdr y of 
aaoOO- **FTT . Thla can b* don* *l«Ply by iLdPwing fro* Pin 411 o4 
th* 74LBlie (chip ]Br. to th* cow—*, tree* on th* DIP aw Itch. 
How*v*r, doing only thla i luiti conflict b*tw**n t^y addrtiMd 
at f>0DOO- «eo I F ywj tha 1/0 Port*, ifhat w* need to do 1* add 
additional logic between pin 411 and th* PIP Mitch r — 
connection tract to anabl* th* RAfl only wh*n 1/0 I* not b*ing 
*ddr*«a*d. Th|* information ia avaLlabla at point 'A*, Fig. I. 
Bine* pin II of IC-1B gov* Iqm to enable th* Sfc hoard AAM* end 

• iocs point *A* ant be high whenever aah i* to be eccaaaed, a 
truth tahl* such aa Tabl* 2 can b* Covtetruc ted* Thl* tabl* I *ed* to 
th* circuit *hown in Fig. 3. Sine* th* board la enabled for pin II 
low, tha additional circuit* au*t provide a low signal to th* board 
for eddr***** a8020-*WPT, but a high signal for S0OOO~«8OIF. 
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Ftaar* I. Addition*! X**Jic **f*f retf to M*>mt¥ I/O* ConttKt 

Th* aatisst way to h*ndl* th* wiring la to do It right or. tha 
back old* of the board. Cpoay th* two chip* upalde down Iplne 
pointing May 4ram th* boerd> , and wire directly to the plna, A 
wlr* wrap tool can b* uaed on the pint, if handled Carefully. I 
a dd e d • dab of *old*r for inturints alter *v*ryth,ng chechad out. 
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Juet be aura to label each chip before you glue tnee dear*. ■ 
careful nnen counting bine, elnce th»y'r« uealee down. Fig. 
the pin niioiin ■ ueeo. I ueed a juaper M ira »i tn a aalm pin 
cainjcta' (» the connection frgi paint 'A* to pin 4 of IC-6 on the 
aotNwrto-erd. ao the 8* board la fully reeovable. All that 'a 
required la to dlecorwvaEt tha juaper wire, r.o ai i a tha Sn board, and 
placa tha Juaper on tha AS pin on tha no thar board, and I** bach in 
buelneee >lt.h a etaneerd 8efTF> eOOO eyetea. laaa Sk ol — »■■ y. 
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n? Mr* 
a. 7» K/A ostx 



fJtnrr 4. 
eacaejag la«lc far badifjad #*-ee 



Tha boolean logic for tha eodl'lcet lone lollo 
For Fig. I I 



or *!?•*! l**.10**w.AB»n7*A**A?l • A 

Which aaana that A la high il all ol tha I Inn A1Z thru A3 ara 
high. (Or. that A la only low WTVen any of tha Inputa ara Iom. Nop 
«a m een earlier, tha 744.8138 chip IC-b Mill glva en anabllng 
alonal Howl lor tha I/O only If tha binary addraaa lOOx n on tha 
Input plna. and tha hC9 aignal <A> la lou. 

Tha loolaan logic loofce Ilka thla lor tha oataa thom In Fig. 3. 



ori 1^8 * | - C 

orl <A . 11. n • C 

Which of couraa givM tha Truth labia 

It ahould ba apparent that thla ecneea could taarh Juat aa wall, 
with only alight aodl I Icatlona. II ona nantad to ralocata tha 
■Otharttowrd I/O to .One Other a— a- y locationa. For eaaapla, alnca 
only 830 locationa ere now raouirao lor I/O a logical placa would 
aaaa to ba tha f Irat 830 bytea al paga ana. btJtwtv -800 IF. Thla would 
glva Direct Papa eeoreeeing lor all I/O, which would awaa to ee to 
ba a logical cholca. II not lor tha Incompatibility with all of tha 
ewlating 4AT00 hardWar a. What a ahaaa in an I at SMTP didn't 
dedicate thoaa 32 bytaa lor I/O* Of couraa any other relocation 
rune Into tha aaaa 1 neeppat Ibi 1 1 ty arobleea. but for eaaangwa with a 
•eeclal evetee, or *ay, iimii I converting a 9WTP afiOO eyeten to 
tha aeot. thla eight ba a weeful aodl f icatlon. For rveactle. If for 
aowe reeeon you wlehad to ra locata I/O to tha flrat »2© bytaa of 
tha 41 aectlon o< 88000-80PTF, all that would be needed would ba to 
Invert tha A1Z line prior to the 4-ineut NOR gate. Thta change 
would turn 1/0 on only for eddreeeea 88000* 89018*, end would turn 
tha fb AAH off only for thoaa aaaa lacillan. To awltch la a 
different 8. aectlon. auch aa 8E0OC 8f7TfT aould require changing 
additional wiring on tha aotherboare, but wouldn't ba too 
difficult, in thla ceee, you'd have to cut the trace froa pin 8b of 
lOe. and I upper thla trace to pin ■ ' Irefer lo the aaaa v 
locationa ahoarn In Fig. Z. The aaaa 8m boundrlee apply for tha 
eotherboardl. 



MIDDLESEX POLYTECHNIC 
PSYCHOLOGY LABORATORIES 
QUEENSWAY, ENFIELD 
MIDDLESEX, EN 3 4SF 
ENGLAND 

Dear Mr Williams, 

Could you please publish this omission 

to toy article on page 35 of April's 

issue. 

The following should be Inserted at 
the end of the chapter on background :- 

As we are using SWT CT 82 's we have 
converted the SWT MP-S serial cards to 
run at the high baud rate operation 
described in appendix L of the CT 82 
manual • 

Sorry about this. I hope that nobody 
has been caused any problems by this 
omission. 

While I am on the subject of CT 82's, 
early models imported into the UK were 
fitted with a 60 Hz ROM (CT 82-A1), the 
UK having a 50 Hz electricity supply. 
This caused the screen display to 
flicker. SWT have produced a 50 Hz ROM 
(CT 82-B1) to correct this problem. I 
hope this last piece of information is 
of use to those CT 82 users in 50 Hz 
areas - 
Yours Sincerely, 



&Ve*-r- (tt^X> 



BRIAN ROBERTS 
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NEW PRODUCT RELEASE 



6805 ALL CMOS 

STAND-ALONE OR SS- 

Tor the past year Tnomi Iniir 
otvdopto ttvtnl prooucts for var 
Tnr noil nouoli onnq a nino 
nti.urts in* lengln of pip* for tne 
* d»wj.ce mat controls tne nutotr 
oy an intnvit.ua 1 or a department »**ne 
a copying ricninti and a control l 
camera. Tne aoove products. < and 
oeveldptd using Li-it CMOS nCl-t6BB3. 
knowledge gtinto from tnese proj 
instrumentation nas recently divf i 
6BB5 ooard to aio in tne creation o 
products, Tne release of our n 
«s ttite 1 »r » wmen runs unoer 6BBF FLE 
greatly simplified tne uor * on s ucn 



CARD 
50 BUSS 

ueienia t ion nas 
ious c lien is . 
ne lo gun in* . 
oil industry* 
o f cop le s *ia oe 

attacneo to 
er for a later 

o tner s uere 

Based on tne 
ICtS' Tnona s 
aped a gener a 1 
f otner sucn 
fu 6805 CrOSS 

i CT5C >■ nas 
neu proouc t s . 



Tne ne-J 68B5 cart, u ALL CnOS umen males it 
very lou pouer for stand-alone operation. Tne 
pouer requirement is so lou mat you nay operate 
tne entire earo on a small set of naileries* or 

tne supplied "u»li plug" power supply. rn- on l*j 
exceptions to inn are tne tnree optional ls 
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KIW PRODUCT AZLZASI 



OS9---FIJEX COPY UTILITY 



METACOPY 130 is a file copy utility program which runs as a 
task under the OSS operating system. The progran is menu driven 
for ease of use. lhe utility permits the user to cooflunicate with 
the shell of 069 at airy tiara. The program enables • user to transfer 
any type of 0S9 file to a FLEX sequential file, and to transfer any 
type of FLEX sequential file to an 0S9 file. It also provides the 
ability to copy OSS files to OSS files on the sane or different disks, 
and FLEX files to FLEX files. lhe utility also provides for a 
directory of FLEX disks while in the 0S9 operating system. This 
program will be especially useful for copying program source fion 
one operating system to another. Price S1XS. Delivery froa stock. 

OVM FOR SS50 8US lEESS 



Tha Mlcni Mocks ia tlaeaed to an/wunce tha ralaeaa of 
Color Forth. • hlcjh-leval lartavaqa for tba flaidlo Shack 

aolor aoapwter. 

Color Forth la • Mflhly Interactive lewua?* ilk* luie. ■ 
with 0*m JtruetUf* of Paaeel a/tfl *««<MCtOn aP**d clo»« 
to that ot Asuaaoly L*n7U«ee. Tou will rind »**■> advea- 
<egai U) uiing color roishi It will tm faater to writ* 
progrewe cA*n uiing i*tic or A*i«9eb)y, And aiecuilon 
»p*ad is S to 20 (.Lata that of lulcl 

Color forth coaa.it* of trio atanoard POATH Interest 
Group (r"IG> l^laoancaclon of tha language plu* stoat of 
rOJrTM-7*, «n0 ■ super irravn adltor with tpllt icrMn 
dlaplay. Hasi «tor*o« is wis caeaatte interface. 
•olor rorth aleo coAtetrte e decvan>ii«r and othar aid* 
ror learning the Inner vorkirto* of tMi lacinetlng lang- 
uage-- It eiuto-iaeMiflqurwB to «K. It* or }3K aodela. 
color Forth contains Iok of RCH, leevl r>g your hak for yoy 
progrape I The 112-page mnual deecribee the aany haxdvei-a- 
apaelfic feature* of the laplaMfiiacJan, including ■ gloatajry 
Of the wy*m~- eparl flc worda. a full atanflard ric vloaaary 
and, coapiatB eouree Haling. Color Porto. urlMtn by Talbot 
McroeyeteeM. comae ta you An KPIPACX for S1D9.95. 

PO SOX 111G Da MAR. CA 92014 714-942-2400 



Meta Jab announces the ZB09 SOrTBQAW) SYSTTX for 6609 basod 
Southwest Technical Products Corp., Ginrix Inc., and Spoke Signal 
Broadcasting ccnpvters. By adding the 2609 nticioprocessor board 
and CP/M 2.2 to these systems, a user can israeO lately run over 
2000 CP/M application programs. Programs like Wordstar, dBase 11, 
Supercalc, and Peachtree Accounting Software. The 2809 will 
greatly expand the SSSO Bus users libraiy of software program, 

lhe 2809 is easy to install. Plug the processor board in 
an unused slot, boot the system with the disk, and you are up and 
running CP/M. No reconfigurations are required for standard SSSO 
systems. lhe Softboard System is coaajiatible with standard CP/M 
formatted disks so that software is easily eaclianged or ported 
to other systems. 

Each ZB09 Softboard System cones with a SO pin processor 
board, CP/M 2.2, Editor, Assembler, Debugger, and complete 
reference manuals. Total system price JV.iS. 

lhe 2805 Softboard System will be demonstrated at the 
National ftngRiter Convention, June 7 - 10, at booth A101 . 



CP/M is a trademark of Digital Research Corporation. 
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Art wallar 

3217 Paioaa Court 

t) P*»o, TX 79J0* 

(A1S1 755-2516 

April 23, 19*2 
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61 H1CR0 JOURWAt 
S900 Castandra Sml eh 
PO Boa «ttfj 
Hlaaon, Jti tllhl 



DOR MUllaR, 

c/a M Ktcro Jsurrvjil 
P0 lei 844 

Hi«»«n. TH >J343 

Daar tan, 

OoB of tk« f*w prabl«ai» -■ hava had rifontd tn UnLFLEX oWvr [ht 
l*»t yaar mt tencarnlng (K* "prinut spooler." ■■<> had aeveral reparc* 
(rem vtari of prnble'**. fcut no on* could divt u» * protadur* in xhlch 
mi could dupllcata th* probtep. w> «p«nc <a«n> houra Invaat lg«t 1t«i 
thli, but «*a coiilo navar Tort* thr troubla in [Sa tab. At ctia racant 
SWTPc dl*t f Ibutor* ' fM*[ln«, anc unc finally gave ui a aaquanca which, 
would produca "sarbafa" output. Thla aaouan^a, In actuality, civin 
two Prlntar apoelera to be activated. Both spooler* print itia aaaw 
ftlaa, at tha »»aa ti*a. which daCinltaly c tuaaa "garbax.a" o-jtpwt. 

Th* lolution to thla problaw ia to alwaya wait JO aaconda aftar 
Uklng "patop" hafora caact 1 vat ln|t tti« ipwitr. Tha naat varalon of 
IfnirLEX ■til do thla waiting for tha uatr. 

Va ar« aorry thla probtaai ha* aalatad. It lb, howtwar, na<t to 
•apOfctlbla for ua to Mid a probtt* wnlaaa w* can »«e t Sa preblan. 






I 



Hara'a a fix for tha "awap-tha-dt i K»" probl«A tn flax. 
Pata Stark daicrlbad tha Oroblani and ft* ciuit with craat 
clarity In tha APrll laiua 10 I'll not rarxat It hara. 

Randv Kron, of Xaloiia. Iowa, cajoe up with tha tolutlon. 
I hava fiaraly conwartad to a mora unlvaraally utaabla form 
which Randy tufgaatad I »and In. Tha mcloitd llftlnt 1% 
acwaawtiat unorthon but I fljurad It would il*« tcxao 

coluran-lnchat If you daclda to print It. 

Tha profran flrat pick* up tha drlva Jiurabar f/ora a ClOSEd 
(or OElETEdJ) Mil. loOot throufh all the QPan fCU 1 * to saa If 
any fllai ara atlll opan on that aaVW drlva and If 10, 



U It 



any Tiiai ara *ciii Qpan on tnac aa^wj oriva ana ir 10, i» it 
for WRITE? If any WJftlTEa ara atlll opan, nawar «lnd. If alt 
ara cloaad, null out tha f[<«t two bytai In tha drlva 
paraovitar tabla. Thla will forca an uPdata from disk for tha 
naxt WRITE. 

A atlll bottar method would be to ra-a»i«tno 1 a tha FMS ai 
thti would allow mi of a lot mora of tha axtatlni coda, 
raduclna tha addad coda to a ralatlvaty faw byte*. If aontooa 
works up tha a»T*ftfon to do thla, hara If a autteatlon. 
Conatdar adding fo UP "iora brt«> to tha table tona tor aa c h 
drlva) and I nc ramant/decreraynl at WRITE f\\** are 

opened/cloiad. Test thla t>yt« to *mm If tha tabia ahould be 
updatad fforn disk. If anyone trie* thlt, I'd be Interested to 
hear from there. 



rouri truly. 



05/ ji 



£ut£U/£s>__ 
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FIXSIR: An o.orl.y for Fm OOS 



FtXSIRi An ovorlav ror Flu. DOS 



H-J5-S3 



PAGE ) 



MCI 
■HE 

8IJt 
Bull! 

It OB 
SFCO 
B-Oi. 



0001 
000! 
00K 



• Or RALPH IRON, APR (. 1911 

• "UNIVERSAL" VERSION IV ART WELLED, APR 12. 1 
• 

• REMOVE ALL BUT ONE SET OF EQUATES 

• OT CHANGING THE OTHERS TO COMMENTS. 
• 

• ADDRESSES HAVE BEEN TESTEO BUT HAT 

• BE DIFFERENT IN OTHER VERSIONS. 

• RE-CHECI THEHIII 

• NOTEl ORVXa IS AN EXISTING SUBROUTINE, 

• THAT CALCU ATES A POINTED TO 

• THE DRIVE TAACr/SECTOR PADAMETER 

• TABLE. 
* 

• MINI FLEX EQUATES 
■ 

■ CLSFIL E«J I70SB CLOSE 

• OELHL fOU 17EJD DELETE 

• DRVXB EQU I7B11 SEC NOTE 

• FCBBAS EQU 17109 FCB BASE POINTER 

• CURFCB tin i J inn CURRENT ecs 

• FLXENO EOjLl 1TFA2 END DF FMS 

• FMSTBL EQU »7»90 EMS FUNCTION ADDRESS TASIE 
* 

• FLEX! EQUATES 



CLSFIL 


EQU I9AEI 




DCLFIL 


EQU I9SEE 




OB VI 6 


EQU JB79C 


SEE NOTE 


KHM 


EQU )M'I 




CURFCB 


EQU IB. OS 




iLimn 


equ IBFCO 




fHsm 


EQU 181.01. 




• FllXV 


EQUATES 




• CLSFIL EQU SDACI 




• DELFIL EQU FOBOS 




• ORVXf. 


EQU >0TB1 SEE 


NOTE 


• FCBBAS EQU in. J a 




• CURFCB EQU FDkOS 




• FLXENO EQU SOFall 




• FHSTBL EQU ID.CL 




• FCB OFFSETS 




ACT 


EQU 3 


ACTIVITY STATUS 


DRV 


EQU J 


DRIVE NUMBER 


FLP 


EQU tlC 


FCB LINK POIMTER 



THE FOLLO I KB HOOIFIES HE FMS 



LOS ORV.X ..DRIVE USED 

LDX FCBBAS START OF FCB CHAIN 
ERASLP BEQ DOERAS END DF CHAIN, DO FIX 

CM PS DRV- FLP, I 

IKE NXTCRS WRONG ORIVE 

LOA ACT-FLP.X 

CMPA «2 IS FILE OPEN FOB UNI IE I 

«HS NOERAS TE5. DON'T FIX SIR 
KITERS LDX 0,1 GET NEXT FCB 

IRA ERASLP ..AND LOOP 
OOERAS JSR ORVX6 POINT TO SIR WORK AREA 

CLR 0.1 CLEAR FIRST AND 

CLR 1,1 SECOND BYTES 
NOERAS PUIS CC.B.PC RESTORE STATUS AND RETURN 



EQU 
END 



♦-NEWCIS 



NO ERROR(S) DETECTED 



MICRO INVESTMENT SYSTEMS 

411 LonglcaT Road • ShrevepOrt, Louisiana 71106 
(318)861-3695 



STOCK PORTFOLIO HBPOFfTER 
New Product Announcement 



Micro In vest sent Systemi Is pleased to announce the "Stock 
Portfolio Reporter". ■ new application software package for 
SVTP 6800 eyateaa. The Stock Portfolio Reporter le a versatile 
reporting systsa deelgned to glva the lnveetor greater control 
over hie or her stock lnvestaenta, Ae nany se 50 eecurltlee can 
easily be entered and aalntalned by the systsa by responding to 
aenu dlaplaya and English language proapta. 

The Stock Portfolio Reporter feature* the ability to classify 
s portfolio of stocks by catsgorlss thst beet suit the Investor's 
reporting nsede. Categorise eaj be anything froa Industry groups 
to brokers with whoa the lnveetor deale. Stock Portfolio Reporter 
provldea the lnveetor tilth four clear, concise reports that can 
be produced on a printer. The reporta present prlcea, dividend 
yields, gain and loss Information, an Index nusbsr showing how 
each stock liae perfaraed relative to the aarxet, and portfolio 
sunaary statistics. 
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• TABLE 


OF FUNCTIONS. 




B«DA 










0R0 


FMSTBL- 


St FORTH EHTRV (CLSFIL VECTOR) 


BOA 


SF 


CI 






FOB 


NEHCLS 




S<EA 










ORG 


FMSTBL' 


|1B 12TH ENTRT (OELFIL VECTOR) 


8>EA 


SF 


C6 




» 


FOB 


NE DEL 




BFC1 








• 


0R0 


FLXENO* 


1 FIND A HOLE TO PUT THIS IN 


BFC1 


as 


M 


El 


NEWCLS 


JSR 


CLSFIL 


USE ORIGINAL CODE AS SUBRTN 


BFCt 


10 


0) 






BRA 


ERASE 


NOW FIX SIR 


BFCt 


BO 


BB 


EE 


NEUOEL 


JSR 


OELFIL 


USE ORIGINAL CODE AS SUBRTN 


IFC9 


07 






ERASE 


TPA 




SAVE ERROR STATUS 


BFCA 


St 








PSH A 




..IN CC 


BFCB 


J7 








PSH B 




..AND IN B 


BFCC 


FE 


Bd 


0B 




LOX 


CURFCB 


GET NUMBER OF ORIVE 


BFCF 


At 


05 






LOA A 


DRV.X 


..JUST USED 


RF01 


*E 


SI. 


09 




LDX 


FCBBAS 


START Of FCB CHAIN 


BFDt 


1? 


10 




ERAS LP 


B El 


'10ESAS 


END OF CHAIN, DO FIX 


HFEIE 


n 


19 






m 


EN0FCI 




BFDI 


XI 


D] 






CMP A 


DRV,X 




BFDA 


lb 


OS 






BNE 


NITERS 


WRONG ORIVE 


»F0C 


E6 


02 






LDA B 


ACT.X 




BFCE 


El 


02 






CMP B 


• 2 


OPEN FOR WR1TET 


1FE0 


11 


OB 






tat) 


NOERAS 


YES, FORGET FIX 


SFE! 


E.F 


1C 




NXTERS 


LDJ 


FLP,X 


SET NEXT FCB 


IFE. 


111 


E£ 






BRA 


ERASLF 


..AND LOOP 


BFE6 


B0 


RJ 


9C 


OOERAS 


JSR 


ORVXB 


f.ET ADDRESS OF SIR INFO 


BFEt 


BF 


00 






CLR 


B.X 


CLEAR THEM 


BFEB 


6F 


01 






CLR 


1,X 


..BOTH 


BFED 


)) 






NOERAS 


PUL B 






BFEE 


11 








PUL A 




RESTORE CC 


(FEF 


00 








TAP 






BFF0 


i» 








RTS 







THE FOLLOWING FINOS THE START OF 
A FCB WHEN X IS POINTING TO THE 
LINK BTTES. IT IS REOUNOANT SINCE 
THIS CODE IS ALREADY IN FLEX, BUT 
NOT IN THE FORM OF A SUBROUTINE 
(UNLESS IT IS REASSENBLEO) 



BFF1 Ct 1C 
BFFJ 01 
BFFk SA 
BFFS IB FC 
BFF7 J9 



NUMBER TO BACK UP 



FNOFCB LOA B 'FtP 
FNOFLP OEX 

OEC B 

BNE FNOFLP 

RTS 
■ 

• THE F0LL0MIN0. MORE COMPACT, (109 CODE 

• MAY BE SUBSTITUTED FOR ABOVE. 
• 

• ERASE PSHS CC.B ACTIVITY STATUS 

• LOX CURFCB GET NUMBER OF LAST 



The Stock Portfolio Reporter Is svallabls now for SMTP 6800 
systems In SMTP Basic. PUnlsua configuration necessary Is 
48k RAM with two disk drives. CST. and printer. 

The Stock Portfolio Raporter corns coaplsts with user's aanual 
for $150.00. As s special Introductory offer, orders placed before 
August 13, 1982, receive a 10* dlacount. 

JSS Electronic Specialists. Inc. 

171 8ou«i Win Siroa*. Nolle*. Bet low 
KIT) BSS.1M2 



HEM PRODUCT R 

ro» ucreaiAit uuasi 

for neat iKfo»iuno«i nuuK irima 



Hicno CQHPurm poujj-tiow cokthol 

IltctTlcoL pollution orlvaa NUro Coapuuri t.aaar.ai! 
Fo*ar Him alaectleal ootaa, Ii«»h and aplaaa cfua ii*», arratlc 
COOputOT oPdiadOO. 1U addlttou, tirir, SPIKOI lcu4 U*htuiu* or 
fcctvy ancniooty uf daoala a*Otaalv« ttirdta™. 

Hany ayatdOa iifaata Iholr wm OOllgtlOol OlakJ acd arletaT* 
ofUQ (tut, .sculb *laCtrL(«l lnt.rf.r.oc. to dl»tupt an intlrt 
protrao. Haatar alaetraale aRuip«a)nc It affactad aa wall. 

CUCTOOflC SPECIALISTS' (aeaatlir aMwluiwad AAORUt tSOLATOX t» 
OftlflWd CO control aavara iltctrUal pollution. loeorpaaattax 

baaTy duty ipiw/autxa ■upprttatoa. tho IUCW0TI ISOLATOR (fatuna 
foot iBdlvldlwllr audd'Pl ftttarad AC aockau. tOuipnaot lat.r- 
aCtlona ara allnlnacad and dlarupil vt/dioaf lnj pO"OT Una 
poll-jtlon la iioccrellad- Tha IUJ3IVM tSOtAtOA will Control 
pollatlOB ler an IP.75 yati laad. Caen aacha t con handla a 
lOOO vatt load. 

5ov«rt AC povar lloo pollution can ot cnntroLlad olta tho NODXL 190.LT 
RACKUN 1SOUTOH tor Sltl.9). 
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9607 fXORbus* Utile Top Enclosure 



The 9607 is our newest Table Top Enclosure for office 
me with EXORbus microcomputer cards. The 9607 provides 
1$ slots and a system power supply 1n in attractive 20"i 
Ey*?0* package. It cones in ready-to-use for* c°cc1ete 
*itt\ fen and circuit breaker and the rear panel Is 
prepunched to accept a variety of I/O connectors. Best 
of all It's a twin package to our line of 10. 20, and. 40 
?ma*hyte Winchester Olsc Storage module, The single 
Quantity price for the 9607 Is 1995.00. ' Delivery Is from 
Creative K1cro System. 3B2? Cerrttos Avenue, Los Alamltos, 
California 9O7?0. Teleptwne (ZU) 493-2464 or (714) 
761-239S. 



Dear Editor. 

1 have. just compl eted the Installation of sight 64 k 
raj* chips Into the TR8 Color Computer- The modification 
*<■■ to an early viriion of the circuit board. Nona of the 
32k Junptr points wars available. 1 Mas not as lucky as 
Frank Hogg reported in one a* your recent Journal*. 

Tne modification 1* not elmple. but with a little care 
and patience the work is fairly easy, About half Hay 
through you Hill h! sh that you had dropped the cash to let 
Radio Shaek perform the modification. Unlike Frank Hogg. 
Mho had all the work done for 199.00 and got a working A4k 
computer , 1 contacted the local Radio Shack. They aal d the 
Installation would be si 49. 00 pi us s30. 00 for Installation. 
This would only guarantee the page 32k of ram* With the 
posslbl llty of having to put out another 8 102. 00 for the 
ram I opted to take on the converalon myeelf. I do not 
include the following aa a complete atop by etep procedure, 
but more as a * I got more than 1 bargained for" procedure 
to help aiake the decision. The total for my modification 
was S102.00 for the first quality TMB 4164-23 two hundred 
fifty nanosecond aeceaa time parts. They «••* to work 
well. 

The detal Is of the modi flcatlon %rm as fol lows) 1 J 
remove the outside cover, 2) remove the three serews which 
hold down the power supply, 31 dlaconnect the wires whieh 
attach the power supply unit to the main circuit card,*) 
pull the power supply, 3> disconnect the keyboard plug oj 
pull the keyboard from the ease* 8> remove the circuit 
board froe the cm. 

You ars almost thsre. The bottom of the circuit board 
is held away from the board by several nylon standoff 
mounts. Carefully note the location of all (about 16) pueh 
In fasteners. It might be a good Idea to use a small 
amount of silicon sealant to connect the standoffs to the 
circuit board. flake sure that the sealant Is not 
conductive. 

Remove the push in shield fasteners that hold the 
shield to the bottom of the circuit board. At this time, 
you should have access to the bottom traces of the printed 
circuit card. You will also nave a feeling -- wny didn't I 
Just spend the money and have it done. You are at the 
point where you can Identify the traces which must be cut. 
The 32k boards already have the etch cut and they have 
Jumpers that all are available from the top. If you have a 
board which has 32k Jumpers marks, then you just wasted a 
lot of tine. You muet locate three bus wires, One of the 
busses is ueed to connect to pin 1 of the Rfln circuits. 
This bus Is unused with some types of 64k chips. The bus 
Is grounded with some chips and floating with others. In 
order to not take any chances, 1 Just cut the buss slightly 
to the power supply sloe of the last «AM chip. The buss 
was then grounded. The ground buss is Immediately below 
the pin L buss. The second buss line connects all pin B'a 
of the Rnn together. This bus la cut Just to the power 
Supply side of the last RAM ehlp. This line is then 
connected to the +3 volt buss line. The third line to be 
cut was the +12 volt supply which went to pin 9's of the 
RAM, This Is also cut to the power supply side of the last 
RAM, Hake sure that you 1 nclude the RAM chlpe* but not any 
of the pull up resistors for the ehlp which Is beside the 8 
RAM circuits. The pin 9 buss Is connecteo to the 74L37B3 
synchronous address multiplexer pin 33. A 33 ohm resistor 

le in aeries with the address line. Eight bypsss 
capacitors c31 ,c33,c46,c43, c6i ,c64 ,c&7 and c?0 must be 
removed. On the 32k ram, pln8 is +3v»Vcc , pin 9 le address 
bit 7t and pin I la n/c. A resistor is connected in series 
with the addrees line to eliminate noise. The Jumper that 
Is not near the PIA chips is connected for the 16K side of 
the strap. The second jumper is labelled 4 or 16. The 
jumper eelecte TT8L. This Is not listed in the green Rselo 
Shack "Color Computer Reference Manual", but a call to 
Radio Shaek Identified the wire ae going to pin 17 of U8. 
A Jumper goes from the center pin of tne three pins 
together to pin 17 of UB. The old Jumper le removed. At 
this point you have completed the main changee. Be aura to 
check for an open foil wnere you made your cut* 8e sure 
that there ere no chlpe floating around. Carefully Inspect 
you work for solder bridges and other problema. 

Replace the Insulator over the bottom of the circuit 
board, Replace the metal shield. 8e sure that you don't 
have an Inadvertent short. Aeplace all the push 1 n 



f astenere. Chock the power euppl les for a direct short 
circuit, The shield is multiply grounded and once you have 
more than on* screw in pi ace. you can't check for 
continuity any more. 

Replace the circuit board into the case. The ecrews 
are replaced. Replace the power cord. Note that one of 
the cords wss marked red* On mine, the red cord went to 
the outside corner, the green to tne center, and the other 
hot line to the third pin. Repl ace the other wire Jumpers 
from the pc card to the power unit. 

Replace the keyboard and plug It into the main circuit 
board. The type of wire used Is very fragile, don't even 
look cross eyed at it or one of the wires will break. 

Carefully check everything. You are now ready to 
replace the Version 1.0 rom with the version 1,1 roe, If 
your machine works with the gsmes paddles on the CHESS game 
you probably have the version 1.0 rom. I gusaa Radio Shack 
screwed up. The game paddles don't work right with the 1.1 
rom. The Version 1,1 rom cost s24.3l at Radio Shack. 

You can now add the simple revisions as deecribed by 
Frank Hogg In the MiY Issue of 6809 Ml cro journal . Once the 
revlelone are In. and you have everything correct your 
machine will be up and running with 64k r**\. 

The programs supplied by frank Hogg can be used to 
check the RAM. It checks everything up to FFFF. The 
second program, available In Color Computer Mews, February 
19B2 gave a move rom routine. The program will allow you 
to run, cheek, and modify RAM BASIC. Uhen these play you 
are there. 

Don't rely on this paper for all of your information. 
Be wel 1 prepared wl th the "Color Computer Reference 
Manual", Frank Hogg's paper on the subject of conversion, 
and any other information available. Be careful where you 
cut the etch. 

1 don't wish to appear too negati ve* but the taek wae 
more than I had bargained for at the start. 1 assumed that 
all the boards were the earns, but even though my machine is 
1 bbs than 3 months old, the old version rom, and a low 
serial number was Involved. None of the under board work 
le required on the newer boards. My machine worked the 
esc and time I tried It. The first time. I forgot ta plug 
the power card into the wall. It sure gives one a good 
feeling when the Job le donv. The total down time of the 
machine was appro* i mat el v four hours. 

Yours Truly, 



Yours rrm 




Don aid J? Somite r 

3931 South Burns Street 

Seattle, Washington 98118 

Salt Lake City, Utah 

May U. J982 
Dear Mr. nay; 

I've run across a bug In Radio Shack's Color Computer BASIC that could 

have frustrating. If not serious, results if one is not Wirt of it. 

The problem 1s as follows: 

If you have two nusbers, A and B, whose ratio, A/B,, U equal to or 

greater thin ?"*, then you get the following results: 
A » I » B 

A - B - -■ 

Evidently, when the difference In exponents In memory is greater than 

or equal to J90,ttien the larger number Is evidently treated as If It 

*ere *ero. 

The problem does not Immediately occur when trie smaller number Is 

ordered first, as In 

6 * A or -B.A, 

This seems to Correct the problem, although ] have run a prvgra*. 

making this correction, and the problem stlM sho-wed up, although 

■uch later 1n the program, 

I called Radio Shack concerning this problem and oot ths reply that 
rhev «ere aware of It. but had no suggestions . 

In alt fairness, other than this bug. \ have enjoyed using the Color 
Computer and \ consider It. for the price, to be one of the best systems 
currently on the market. 

! have enjoyed your column and hue found the hardware descriptions 
to be ttry informative. Sincerely, 



Oavtd C. KvDonald 
Meteorology 0ef»rt*?iU 
University of Utah 
Salt Lake City, Utah 
Sail? 
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Qur nr. .ailie**, 

boa«ri(M • Lin* o< cod* ■«» lost In *y printout o» th« *8IH0vt a utility 
ovOUmu In th« Jwna 62 l»*u« O* yfcir mctilnt, without this llni. 
tn« coo« Mill not run* 



TnJi lina mooutd Ut *X)fl*d) 



Ullllvn n. Hall 



POSITION WANTED 



Workinjt manager or programmer/analyst position with a dyna- 
mic software development team. Prefer mini/micro systems but 
would consider other interesting projects. 

BACKGROUND: 20 + years varied computer experience much 
of it large scale IBM systems. Last several years have concen- 
trated on interactive DEC systems, small IBM systems and 
microcomputers. 

OI'ER ATI NG SYSTEMS: IBM- OS'DOS. DEC- TOPS20. M icro - 
0S9. FLEX, CP/M. TRSDOS, APPLE-DOS. 

LANGUAGES: COBOL, BASIC, RPG. Pascal, C. Forth (a little), 
and several assemblers. (IBM- BAL, DEC- Macro20, 6809. 6502, 
8060) 

APPLICATIONS: Data communications, Inventory control. Re- 
tail operations, POS data collection, general financial, hospital 
accounting, municipal utility billing, county tax collection etc. 

CONTACT: Ray Cadmus <OS9 NOTES) 

600 W. Ix-e 

Moberly, Mo. 65270 
(816) 263-6693 / 263-1228 

CLASSIFIED 

■ ■ CLASSIFIED ■ ■ 

6600 CPU Card 1100.00. AC-30 Cassette Interface with 
documentation 150.00 DC-3 Controller Card S100.00 
LEW 1-615-642-4601 



Tano 56K Dual Serial Ports, Dual 5" Disk Drives, complete 
software package. Like New; Wholesale 15300 - will take 
S2995. Three SWTPC 8K Memory Boards 195 ea. PR-40 
Printer, Extra Paper, and Ribbons; 195. 
LEW t-615-642-460t 



SWPTC 6600, 24K, SSB-BFD-3, 24X60, much more. Beautiful 

System only 11100. Call for details. 

Rick Had ley Doy(3l9)475-2201 Evenlng(319)472-2276 



Smoke Signal 6609 system w/0S9-l, Baslc09, Assembler, 
Editor, Debug, 62KRAM, DCB4A, 2Ser/2Par., 2DS/DD 

MPI52D0, less than 1 year old - 13.700. 

Ht9 Term and MX60Prt. - 1600. Package Price - 14,300. 

Doug Ramers (302)674-6366, 697-3444. 



HELP 



Can you or any of your READERS HELP ME with this problem7 
I have a TRS-60 Color Computer 16K Extended Basic ROM 
1.1 and an EPSON MX-80 with GRAFTRAX and Interface 
board #6150 with 2K Buffer. I want to be able to draw a 
picture on the screen using a short program such as 
"POLYGON" or "JOYSTICK DRAW" and then print the result. 
Also, I have the ART GALLERY ROMPek and I would like to 
draw or create a picture and save It to tape and load it 
back in and print It. Is this possible? I have the 
cassette screen print program and the 6-Bit driver 



cassette that Radio Shack distributes but they hove not 
given the results I wanted. Maybe I an not doing things 
In the proper order. I hove only been able to print text 
so far on the EPSON, and I am sure it Is capable of much 
more. I am beginning to think that I should have bought 
Radio Shack's line printer VII or VIII. They are 
supposedly able to dump a picture from the screen to the 
printer. ANY HELP you can give me will be appreciated. 
Mike Davis, 6166 Char Mar Or, Westervllle, Oh 43061 
(614)662-1954 



I am putting together a 6602 microcomputer system based 
upon the Percom SBC/9 and some MPl 6" drives. I need 
the following; disc controller card, minimal operating 
system (All I really want are block saves and loads), SS- 
50 RAM card, SS-50 ROM card, Editor/Assembler, high level 
control language. 

Thomas Msaon, 2402 Audubon Rd, Akron, Oh 44320 
(216)636-7254 



* CHESS & 

Wfo 6809 %W 

Requires FLEX'" and one of the following CRT terminals 
SWTPC CT-82 8212 8212-W 
Features: 

• Two display boards. 

• Four levels of play. 

• Point scoring system. 

• Play white or black. 

• Change or set-up boards/piece positions. 

• Forfeit move. 

• Swap sides. 

• Make move and swap sides. 

• Change skill level. 

■ Stop and restart game. 
-Solve 'Mate In 1-2-3-4" moves. 

$79.95 Specify 5* or 8' disk 

This Is one of the strongest CHESS programs running 
on any microcomputer, estlmateduscFRatfng 1600 + . 

Hot«: Personal check* allow 3-4 weak delivery. 

DIET-TRAC Forecaster 

A Diet Planning and Analysis Program 

DlET-TRAC Forecaster is a program lhal plans a diet in terms o( 
either calories and percentage ol carbohydrates, proteins and tats 
(C'P F %) or grams ol Carbohydrate Protein and Fat food ex- 
changes ot each of the six basic food groups (vegetable, bread, meai, 
skim milk, trutt and tat) tor a specific individual 

Sex. Age. Height. Present Weight, Frame Size. Activity Level and 
Basal Metabolic Rate tor normal individuals are taken into account. 
Ide I weight and sustaining calories lor any weight of the above 
individual are calculated When a weight goal is given (either gam or 
loss), and a calorie plan rs agreed upon between Uie computer and the 
individual, the number ol days to reach the weight goal is projected 
The starting and ending rate ol weight lose is calculated, and a daily 
calendar with each day's predicted weight tor a 30-day period es 
printed. 

FLEX VERSION SS9.9S 

UniFLEX VERSION S89.9S 

SOUTH EAST MEDIA 

5900 Cassandra Smith Rd. Hixson, TN. 37343 

MASTERCARD (MC> 1 ^ 5_84 2 *4601 "^ 
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LUC I DATA PASCAL 



IT TOtl need en caay-to-use. uelt proven mplenentatlon 
oT Pascal, that- doesn't need a •Bin I eosputer to run It*.., 
LOOK MO fURTHE* . VI SELL ITI 



OHLTf redulroa t6R*flK RAH pi.ua una S* din* drive 

All standard Paacal type* ara eupported and fv 1 1 

type-Cfitcklns I* performed 

REALly feet 9-dlgU precis ion eel ant) fie functlona 

Optional alloratlon *r vanaolee to absolute mm+arr 

local lone a 1 Iowa tear control of a«*ory-Btapp«<} 

porlphcrala (eg vlcao boards. Pl*'» KU'i ate) 

Fully optl-uand run-Uai ayote** for 6800 and 6609 

any nuabe r of ElTEaHAL uaar supplied rcutlnm a*y ba 

eaally United to Paacal defined function and procedure 

identifiers within your progrse 

Fiat. *aajf-to-u*# conpller |;snsrat«« ultra efficient 

position Independent snd RDHable P-cod* Inatructlona 

Multiple rilea • Bay be BeQuonLlal/rando* dlak files 

supported by your POS, or physical devices added by you 

Scalar I/O to READ and WRITE your en SCALAR TYPiS 

Custom versions available to epetiat requirements 

All LtfClDATA Pascals are aupplisd with a comprehensive 

User Manual HLU3 lota of dsao pro«raoa and arm fully 

aupported by our Updat* Service 



$800 FLEX ? veralon on V disk H50. on 6" cask 1169 
6809 fL£X 9 vinton on S* disk 1190. on 8" diftk *?0$ 
User Manual eeperecely til Idedurtable fron purchase) 
Prlcea include Airmail POstase AMTMHSRE in the UORLOf 
Payment by Mastercard/ V ISA or certified cheque 
Despatched by return of poet <UX _->Sa9t Coast *> days) 



lueiddhd 



LUCIOATt Ltd.. P. S. Sot 114 
Cbrldg. . CtU 1EJ. EMtllTD 
T.l.phont Ord.ra [0223) »• 1906 

Purv.jor. or Pascal sine* 1979 

LUC] BIT A Pool 1» alio ■v.iL.bl. r.r Naatn HB03 fro* 
POLraiTES, 121 '9th Str.al St., C.d.r Rapid!. 11 1210] 
i h»f Signal Broadcaattn* [MJ30BD rrt» MIHDP.U5H mere 
Paalgna, &a;aara Hay, HorLh Ualanaa. Nft?o 0*11, ENGLAND 



6809 Small -C 



More bang, less buck] WW Small-C09 1.0, 
with optimizer. Has all C control 

structures, including do/while, for, and 
switch/case. Generates assembly code for 
TSC or SSB assemblers. (Version 2.0 is also 
planned for OS-9.) FLEX9 version includes 
RL0AD 3.0 on separate disk. Run-time 

library source included. tfiK recommended. 



For FLIX9 (with loader) 

(if you already have RL0AC) 
RL0AD 3.0 aeparatelj 

For DOS69D 

(specify aaaeabler and C U) 

Ihe. £ Progre—uni Utniie 

by Xcrnighan and Ritchie 



$52.50 
$47.50 
$17.50 
$47.50 



$16 .00 



Shipping included. Prices good until 
version 2.0 release (about August). Liberal 
upgrade policy. Add S2 handling for 

Vlsa/KC. Allow It weeks for non-certified 
check. Payment must accompany PO. Texas 
residents: add $0.25/dlsk. 

DOS69D ia a tradaaark of SSB. FLEX la ■ tradaaark 
of ISC. 03-9 ia a tradaaark of Kicrovar*. 

word's worth 

P.O. Box 28854 
Dallai. Toxai 75228 
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6809 



RECORD MANAGEMENT SYSTEM 



RMS 



DATABASE MANAGEMENT 



• USER DEFINED RECORD FORMAT VIA DATA DICTIONARY 

• SCREEN ORIENTED, FORM FILL OUT TYPE OF ACCESS 
•OPTIONAL TWO LEVEL RECORD HIERARCHY 

•ALL FILES IN ASCII TEXT FORMAT. BASIC COMPATIBLE 
•DIRECT ACCESS BY KEY FIELD, MULTIPLE INDEX FILES 
•EXTENSIVE DOCUMENTATION. SAMPLE APPLICATION 
•VERSATILE. PROFESSIONAL QUALITY REPORT WRITER 

• BUILT-IN SORT/MERGE 

• EASY TO USE 




RMS is a complete DATABASE MANAGEMENT package 
for the 6809 computer. It is made up of five machine 
language programs that make up the most powerful 
business programming tool available for the 6809. It can be 
used by the relative novice, to implement an incredible 
variety of information storage and retrieval applications, 
without any programming. However, the programmer can 
use RMS as part of the solution to a larger problem, saving 
many hours of unnecessary program development time. 
RMS can be used to handle data input, editing, validation, 
on-line retrieval, sorting and printed reports. Custom data 
manipulation can be filled in by the user's BASIC programs. 



SINGLE CPU LICENSE 
FLEX* $200 

OS-9+ $250 

UNIFLEX* $300 

TtftMS VISA MC PBEPAlO 



WASHINGTON 
COMPUTER SERVICES 

3028 SILVERN LANE 

BELLINGHAM, WA 98225 

> 1206) 734 8248 



In Australia & Southeast Asia. Available Through: 

Paris Radio Etec1ronk3, 7A Burton St. 

Darlinghursl, NSW 2010 Sydney Australia 



■ K La and uhir 'LEX an t tm dan v km ot tacftncl Sratam Conauflanta tnc . » OS 9 m a KadaffMrt iH Wicfpi a ia 
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BUY DIRECT AND STUFF IT! 



$1Q50 • 30 Pin 

_■_ £F each Extender 

(Offer Expires 7/31/82) Board 

Dual Serial I/O Board (30-pin) 



$29 50 

««■ V EACH 



• 50 Pin 
each Extender 

(Offer Expires 7/31/82) Board 

All Extender boards fully labeled 
and shielded to prevent RF 
Interference. 



$QQ50 

%-PCFeach 

(Offer Expires 7/31/82) 



• 6809 CPU Board Baud Rate Generator 

• Multiple I/O Board 2AC,Aand2 pia 

• Video Display Board 6845 Based aox24 Display 

• Video Color Graphics Board 6847 fuii Graph 

• 5V4" Disc Controller Board (50 Pin) 

* Modem Board Bell 103 Compatible, No hard to get parts! 



~ft5*J Dynamic 

Ram Board 

• Completely Solder Masked 
Both Sides 

• Full Documentation 

• Reliable Phase I Refresh 



*69 50 '& er 

• .093 Thick 

• Baud Rate Generator 
on Board 

• Full Address Decoding 

• 4 or 16 Address Per I/O Slot 



All Boards Available Fully Stuffed 
VISA & Master Card Accepted 
Add »3" for shipping & handling 



• All Boards Solder Masked Both Sides 

• All Silk Screened Nomenclature 

• Full Documentation Included 



You're Right 

We can't sell boards at this price for very long. But what better way to introduce you to DATA SYSTEMS "68". 
Order before July 31. 1982 (call 305-425-6800 for credit card orders) and realize savings of up to 50%. We guarantee 
your satisfaction. 




Data Systems "68" 

2316 Diversified Way 

Orlando, Florida 32804 

425-6800 

TERMS: Check. MasterCard, Visa. Sorry, NO C.O.OVa. Florida realdanla add 5% sales lax. Spaclly type boardfa) and quantity of each whan ordering. 



Limited Warranty 

All DS68 producta are 
guaranteed lor a period ol 90 
| days to be free ot delecla In 
materials and workmanehlp or 
return to Data Syalama "68" lor 
free replacement 
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Now 




AA 



Comes 



^ystemyCenter; 

The Folks Who Brought You DYNAMITE 




DYNACALC 

he Electronic Spread-Sheet for 6809 

' ' V 





Enhance your computer's productivity with a powerful software tool for planning, manipulating data, 
and probing alternatives. With DYNACALC, you don't have to be a programmer. You simply enter your 
data and equations onto a giant "electronic spread sheet", and the answers appear as if by magic. 
Then play "What if. . . ?" — Change a data point or two, and watch the new answers appear almost 
instantly! 

Until DYNACALC appeared, FLEX users have had to take a back seat to those with personal 
computers and the neat "VisiCalc" and "SuperCalc" programs that are available. But no longer. CSC 
has spent the thousands of programmer-hours required to bring the terrific capabilities of programs like 
these to the FLEX users of the world. DYNACALC is available now. Read the "System Requirements" 
note below to make sure your FLEX system is compatible (most are). Then see your local DYNACALC 
dealer or send us your order directly. 

DYNACALC includes full 16-digit arithmetic for scientific and financial calculations Some of the 
functions included are SIN, COS, TAN, LOG (and their inverses), X'Y, SORT, INT, ROUND, ABS, MIN, 
MAX, SUM, AVERAGE, COUNT, LOOKUP, and NPV (net present value). DYNACALC uses super- 
fast 6809 machine code to guarantee its high performance. And of course DYNACALC talks to your 
existing printer. 

The price is low for this type of computing power — just $200 (postpaid in U.S., Canada, and 
Mexico — others add $1 for air postage and handling) per copy. We accept telephone orders from 1 
am to 6 pm, Monday through Friday. Call us at 314-576-5020. Your VISA or MasterCard is welcome. 
Please specify diskette size (5" or 8"). ^^^^^^^^^^^^^^^^^^^ 



System Requirements: 

6809 FLEX system with at least 32k total RAM. 
56k preferred. Most any CRT terminal with 
directly addressable cursor and at least 80 col- 
umns across the screen. There is just one ver- 
sion of DYNACALC, and it is supplied with over- 
lay cuslomizers for various popular terminals, 
such as SWTPC CT-82. 8209, 8212, 821 2W, 
Hazeltine 1420 and 1500 series, ADDS View- 
point, Heath H19, Micro-term ACT-IV-V and 
MIME, TeleVideo, and others. Even if your ter- 
minal is one we have never heard of, it is usable 
simply by typing in the numbers required to make 
your terminal do the things DYNACALC needs it 
to do: cursor addressing, clear line and clear 
screen from cursor position, and (optional) dual 
intensity display and audible alarm. 



% 



DYNAMITE® 

„ "THE CODE BUSTER" 
DISASSEMBLES 6800 & 6809 MACHINE CODE 
INTO BEAUTIFUL SOURCES. I 
V \/ V 

• Convert your 6800 programs to 6809' 

• Automatic LABEL generation 

• Allows specttymg FCB's, FCCs. FOBS, etc 

• Constants input Irom DISK or CONSOLE 

• Automatically uses system variable NAMES 

• DlSK-lo-OISK or DISK-lo-CONSOLE Operation 
Includes 5" or 8' FLEX 9 diskette with relocatable 

object code Fult operating instructions (you'll learn in 
minutes!) 

Order your DYNAMITE'" today 

Only $60 00 postpaid in U S MC 6 VISA accepted 

6809. FLEX 9. and 24K total RAM required 

^ / 



Inc. 



FLEX and UniFLEX are trademarks of Technical Systems Consultants, 
VisiCalc is a trademark of Personal Software, Inc. 
SuperCalc is a trademark of Sorcim Corporation. 

DYNACALC and DYNAMITE are trademarks of Computer Systems Center 

Dealer inquiries invited. 



13461 Olive Blvd. 



Chesterfield, MO 63017 
UniFLEX Version Available Soon! 



314-576-5020 
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WINCHESTER 

FOR MOTOROLA 

EXORCISOR/MDOS 

D 10 MB Winchester hard disk runs MDOS on Motorola 
Exorcisor System D No modification to MDOS required 
D MDOS based software stays alive D All user software 
operates without modification D Optional SA-801 R flex- 
ible diskette drive system □ Optional 10 MB removable 
cartridge. □ Optional *OS9 

£LMWa% For information call (714) 566-39TT 

■ mil Computer System Associates 

^'1 I 7562 Trade Street. San Dieqo CA 92121 




SYMPHONY PLUS 

$ 8k Digit*) to Analog converter with 3 Wstt Audio Amplifier 

ready to connect to speaker. 

Law Level Audio Output for Connection to external amplifier. 

Dwtct DC Ob&Jt (0 to 3.56 V,) for instrument! Hon applications. 

StappM rntn Bask Carrier Listing to facilitate east of musk 

compormon. 

PLAYS Software writter for TRS 80-Color Computer 

See March 68 Mkro Journal p. 35 

i il 




$69.95 



TME IMC. 

1819 B Dodds Ave. 

Chetttnooge, 7N. 37404 

(615) 698.3338 



STYLOGRAPH 

6809 
WORD PROCESSING SYSTEM 



STYLOGRAPH 2.0 

All of the convenience and features for which 
Stylograph is well known plus: 

• True proportional printing on specialty 
printer's. 

• Files longer than memory. 

• "Help" command to aid in learning. 

• New menu driven, self prompting func- 
tions 

• Left and right scrolling for pages larger 
than screen. 

• Embedded printer control commands 
allowed. 

• Simplified method for underline, bold 
face, superscript, etc 

• Supports NEC, Diablo, Qume, 737, and 739 
printers. 

• Can be user configured for virtually any 
terminal or printer. 

$295, manual $15, updates from old versions $180. 

STYLOGRAPH MAIL MERGE 

This program takes files of variables, such as names 
and addresses, and inserts them into a Stylograph text 
file for automated mail list generation. It willalso allow 
a number of Stylograph text files to be appended at 
printout time so that page numbers and headings will 
be continuous in the printout. 
$125, manual $10. 

STYLOGRAPH SPELLING CHECKER 

This is o valuable oddiiion lo ony word processing 
opplkotion. Il checks oil words in o manuscript ogoinst on 
Infernal dictionoiy. The dictionary Included hos o 
vocabulary of over 36. 000 words and isfully expandable. 
New words encountered in the text rooy be odded to the 
dictionoiy making the creation of custom toilored 
dictionaries o snap. 



SU5. monuol $10. 

When ordering specify operating system (FLEX". Uniflex" 
or OS-9) ond disk size. VISA & MC occepted. 

20% discount on program order. 

OS-9 Version Now Avoilable 



STYLO SYSTEMS 

P DO/ Cio IDAHO FALLS IDAHO 83*02 
208—529-3210 
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ECLECTIC SYSTEMS CORPORATION 1 1 ^ , 7 "> v ^ V^ P.O. Boi 1166 • 16260 Midway Road 
Order TOLL FREE 1-800-527-3135 pVY^Y^RVj Addison, TX 76001 • (214) 6611370 

Dramatically Improve Your 
Programming Productivity I 

With CCSM® ANSI Standard MUMPS I 

If you are not familiar with MUMPS you 
must read the rest of this advertisement 

CCSM* is more than just a programming language II is a well iniegraied daia managemenl system combining will) one syntax what other 
operating systems would call 1 1 an application programming language: 2) a lob control language; 3) a linkage editor: 4) a database 
management sysiem: and 5) a communications monitor 
PROGRAM MANAGEMENT: 

CCSM C provides all programming management facilities needed to manage programs and program files. Programs can be created, edited, 
cataloged and debugged If om within CCSM- Programs can be as large as disk capacity A resident algorithm rids memory of least fre- 
quently used variables and program modules so thai what you need off-disk normally resides in memory. 
STRING POWER: 

CCSM" makes string handling easy with its extensive set ol siring operations and functions Variable length strings can be used routinely 
without the obstacles presented by most other programming languages 
PATTERN MATCHI : 

CCSM C can "filter" user input with a useful pattern matching that will result in fewer user or device errors. For example dales, zip codes 
and names can be tested for validity with a single statement 
GLOBALS: 

CCSM C obviates the need for traditional read and write operations on secondary storage devices by allowing data elements to be directly 
referenced as a set of subscripts: all the details of file organization and retrieval are handled by the sysiem 
TIMING: 

CCSM C enables a programmer to associate timing constraints with several operations This feature allows testing for terminal malfuncli s 
as well as prompting users in lime-critical dialogue. 
DATA BASE MANAGEMENT: 

Sons and merges are not necessary as CCSM C automatically stores data in a dynamically allocated balanced tree structure Random 
access to any data item requires at most three disk reads 
CCSM* UNMATCHED IN PROGRAMMING PRODUCTIVITY: 

Sysiem houses thai program in CCSM e IMUM S) find that their costs a e lower than those of their competitors using other languages 
Fewer lines ol code are necessary per applicatioa Dimension statements are not required Subscripts may be alpha, numeric or any legal string 
Data types need not be defined and can change freely throughout as CCSM C can recognize when il is dealing with alpha, numeric, integer or 
floating-point data types CCSM e gives the professional programmer a full set of software tools designed for real-life tasks and problems he 
consistently encounters in the production and maintenance of application software. CCSM C adheres r*gidly lo ANSI MUMPS standards. 
which make il transportable to larger processors manufactured by OEC, TANOOM. DATA GENERAL HARRIS and others. Additionally 
CCSM° gives the less -experienced progiammer the tools lo do a professional job on formidable programming applications. 

CCSM C is the Price/Performance Leader! 

The most advanced system design for small machines. CCS M e departs from the traditional MUM PS partition 
concept with state-of-the-art computer software techniques. CCSM* utilizes a complete virtual memory 
concept to provide the following features: 

• No limitation on routine size. 

• No limitation on local variable symbol table sizes. 

• Only a single copy of any routine resides in memory (i.e., multiple users take advantage of a single copy 
of a routine.) 

• Only those parts of routines actually being used are memory resident. 

• DO's of other routines take no longer than 00 s of local labels 

CCSM* is available for the following 6809 systems: haZELWOOD Computer Systems HELIX 
Commodore SuperPet (single-user) GIMIX 
TANO Outpost- 1 1 Southwest lechmcal Products 

Multi-User systems (up to 16) for $800.00 

You may order from ECLECTIC SYSTEMS by calling toll free 1-800-527-3135 
from 10AM to 4PM COT Monday through Friday. Texas residents call 1 -21 4-661 -1 370. 

Or you may write to ECLECTIC SYSTEMS CORPORATION, 

16260 Midway Road, Addison, Texas 75001. 

CCS M» Copvrio rrt COMP Consultant!. Inc. 
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FLEX* and UNIFLEX* Software 



Computer Syatema Consultants, Inc. 

1454 Latta Lane Conyera, Ga 30207 

Telephone Number 404-483- 1717/4570 



SUPER SLEUTH DISASSEMBLER $99 FLEX S100-UNIFLEX 

Tfta) gcqran, UUUHM» 6eOO'1'2^Vtt , »WIt»<V»'^ mMlj 10 wmm»*i», rnodrry, ana a 
output la ttnom. pmttf, and drafc. and w» ni i nm m a*n*ww r ap tfaw iaa 

2-80/6080/5 SUPER SLEUTH DISASSEMBLER $99 -FLEX S100-UNIFLEX 

TtM va-wi o( SUPER SIEUTM proooan Z-HV80BO5 oOracl coda on th» MOOOH 

CROSS-ASSEMBLERS each $50 3/$100-FLEX each $60 S/$120-UNIFLEX 

Thaaa niy wi and TSC mama anataa Ha uaar 10 pron 6800)1 .6804 6502.2-80 8080/5 program, in orignir romxat 

6805 and 6502 DEBUGGING SIMULATORS each S75-FLEX $B0-UNIFLEX 

Tnaaa pragramt anafe* »» ma w iwaiae»a>» anaa/ia «w*>>. andOaDug|i4|6aOS and 6S02 ooaw coda 

6502-TO-6809 XLATOR SYSTEM $75-FLEX S80-UNIFLEX 

T»aa preplan ananas rna uaar to Ba a * M 6602 ana ■"■ coda ana shdb ata a naa w ooaa. mora nuj u» ..ai m) 

6800-6809 AND 6609 PIC/PID XLATORS both $50-FLEX $60-UNIFLEX 

» to trtswijte WKKVi ■■Mpifpiw prp u yirm io 6609 mmrona •ndtOCDnwn 6009 p r py w» Bpet v ta u r* 

UNIFLEX SIMULATOR FOR FLEX S100-FLEX $110 UNIFLEX 

TDa program ananas He uaar to debug UNIFLEX awn% program. uMrg im TSC DEBUG and offlar MoUa o< FLEX 



ooda and data, isaig PC. S. u. X. and v am Data caoata-s 



» Mm en ruat appear r r. aiaae. aj aaai 



r Vta* ind HASTE* CAND P" ■■■■Hi- ««B 

u • MM amy . aaa «%, li«x ta»p»l b< • 
Oawi ruriM OnJara lor ana a rerao caartt. area 

Caa at area rer caaeiea. ana d 



FULL SCREEN FORMS DISPLAY (6609 X-BASIC) S50-FLEX $75-UNIFLEX 

Thaaa programs eniMe vie uaar 10 ovllne and generate latNe-dnven rui.ecreen dftpury and data-entry program 

FULL SCREEN MAILING LIST (6609 X-BASIC) $100-FLEX $110-UNIFLEX 

Ttwaa proorwna anatea the uaar 10 oahne and meRaai " u a» y aj i<F*rted data oaaaa 

FULL SCREEN INVENTORY/MRP (6609 X-BASIC) $100 FLEX S150UNIFLEX 

I Maar 10 data* and maaeaan a u ra ma # 4 . and evajtia) raarenTM* matena ra lenuaemara cuhvw^ 



TABULA RASA SPREADSHEET (6609 X-BASIC) $100-FLEX $200-UNIFLEX 

■Die ma uaar 10 oanarata and rnanaan tabular nanieaeji eEftemaa t*wn > aj a aisa uaar ai u et au l and 
) report -gara* am. arrakv to OCSKTOPVPLan) (TM O u a mj p ComuanB) 

TSC BASIC/XPC UTILITY PROGRAMS all S25-FLEX SSO-UNIFLEX 

Thaaa orograrna anabar Via uaar la raaaouanca or eroM-roterance any Banc Program and Qenesale XPC Basic aort prvyrvna 
Computer syatama Conaultante, Inc., 14S4 LatU Una. Conyer*, G* 30207, Tilepbone numtar «H443 I7T7/«S70 



I B M P A K 

FLEX9'" USERS 

BRIDGE the biggest CAP in your system 
READ/WRITE/FORMAT IBM 3740 DISKS 

rWMaffWlai&eurAXU - CftCCrlC convavwm or mrer ant ejr*xto*Y Jnd«n»org*«aO«m 

mmpak it IK! * *\ mm 

m int. Ml or part of An \3U cfttAette 

* Copw-i flhn from (Bit cjnkf-ttat to HI i #***«•■ 

■ FOTflUtl faKHtTtn FO ItV KMKtHd 

■ COCmM fin Wx-tRlA onirtTitt TO *m d*UfjR«t 

ttfattt IMP Alt Vour REM iV%t«m can Ktm vtrtuiCV Ml MM and IBM CO"** tWa mtum 

t q*+ o»d witt) ■ wen nDom r*tfc arnm 

•BMPAjt dum • nr*» «vM Of dJti f» vau 

CROSS THE BRIDGE 

BETWEEN YOUR MICRO AND THEIR MAINFRAME 

iBWFrUI (ITS 00 

IFOf 5«*T»*< 0«Af 1 Of OMAf 1, 

MCllMtPC JtKMI OMV SIS 00 

O+tf* inqWvtM tmtttd 



VISA MA Mil" f ABO PhOHI OIIDHS 


III r am p, i-.pm Ctf 




r* r MN11 »i : ai 1 '. 


- ■ in* 


C5T 


HkVMI 


fts*i 





©HELIX ENTERPRISES 



504 FORT DRUM DRIVE 
AUSTIN. TEXAS 78745 



f W*rn% "TUX - tftftOK H SytlfTm C««HwR*ntV MIC 

Chrcn « ibm - inrvnattonji tvt-wM WKfttnts 

MWf i>or* {WTPC - SOtotn**ft TKHraCM pMM«jc i« Corporation 



CT 



MOM BETTER XMAN EVER. 



DMS2/VM DATA M A 1M A, O E R VIOO.OO 

A Co«ipl«t« Call* Min«,lBi*nt ■V*t«rn -Mcr. £>•'•>. l-J (lis* up Io I00OK. 
pr*ci»lon BCD mttt hn«liCi Hwlti •■•* 4cct»». tilichoA ino t«*tin|. 
DHSaVVH •anptoy* 4 vi< lull minorr *Ccr«* fnrthoi vnOpr -Mch piogi«ni 
*tMnli* th»t •nttrr f)J«v «f« |n nt«ory ant dlrillly atcrttlblf. Th« 
iriltoi « upper t» 4lpn*nu*ntrlc, nuAiru, dtKlmil. mtig«r> codatl *nfj 
h» ■■dfcimit i*t«lfl typri. Op Io 7* fl«ldt *n*J 12 l«t»l* par filtt ■>« T 
t* d» Flfrd by th« w%«r« A *.«».■ niflrt- (• vrl cominnrj i »fiflu»g • 4]] oh* 
4 *«ri«ty of d*t* <T>4riipuii*iier> Including ri(or**i ling, talcuUtiori*. 
ino.uiry, kry-m«rgt. tu*n*n4l ion. print and 0l«pl4V of 0it«b«tf 04(4. 
V«w woitaaOn 2.0 riducn monory nqmrid to 32K mi 400ft 4<ldilt«n«l 
f unrUenfthiy *r* FLEXftDallly* A4dlttort4l Pftrlpr^ralt coming toon, 

ACC2^VM ACCOUNT1NO SYSTEM »ZSO.OO 
All ••••nti4l iccaunimg 4nd baghiititiplng function ft includina )gurml, 
lfteg.r. incom* «Jt*«>«nt 4n« »4lftnc» «r.4*l. Tti. uftor dihMi .tco.Mi, 
proouct« And i4-4nft4<tiBriift Io 1 *•• »y*l am mo tnui t4llor« 11 Io hi* 
flafn r rtftsli «<he> !■•«)■• or t|f>Kf onvlronfrionl. Th* »y »« •*■ of •■ at«» 
under DMS2/WM aMch prrmitt cuilgm FipO'lt of product (noveotonf gr 
4CCognt tlitu. 1b bw p«(*»r4lP«. AccouMft ricpivipli 4no payaftlf art 
iMvOrftt Io tb« ftyfttOA aft !• pelrl «<-wl* C4p4ftillty. K4*>y iflbiti««- 
wfttitft with "•■> »»»ft ion ?a€ including aff grdab la? pr icinf * 

EfO fURCMASS; ORDER SYBTEt-1 4i.2O.0O 

Centnii or 4 «ing)« *LPO" »inu d'iv*n progr4M «*hich P«f*a»l» «ntry o* 
purC*>4«4 ordor In formtHan a iifl'ltitlon and printing of tn* pufChaft* 
ordir, tctiftdulino of Una Horn* for fthipmfrit and prinlindj df *Alppln| 
imoicit, H ftinl atnt O'drr, tick o*0sr and a hip (4U a rut I ti * • and print* 
ftftma ba invgtca. Oparalva w*dir DHS2>VH Cila HAfiagar. Abova. 

UTILITIES "A LA CARTE" — »3.00 EAC H 
OOKP - Ovtpul Any faction of rnamary tn nai «nd- AtCll, D09K - Output 
Any ffitk ticter in PumP fnrmit. DKAP - Output tracM £ anttor chain of 
4ny rtU. PMAP - Output load map of comoi*rid filpft, LIBTD - Output all 
dl^actory info or> flla* P LI*TDB - Output **l«clac dlftclory Info in 
ihrtt celutnn*. LISTF - Lift! fila -ith dlftk Id t tjala haadmg, KILL - 
dalata fUtt oKDoil a «n yau aura" prampt. F1XD - Output all (Hi 
rarcord* contaiTMhg a givan «tr|ng, MCOPT - Copy flltft PatMaan diaka 
ufting ana drt>a. All load at *Cl»t »r>4 output may ba diraclad to 
CRT. p'iftar or aiftk. HIHIMUN OROEM - *1S.M. All 10 for .*C,C0. 

All toft-*.. i« urillpn in me«ul*r aft«am»1ar and run. under FLBY O/t, 
Kanual* avaiiaala. DHS2/VH *I0., Accounting »13,. daduci fro* ordar. 
Ail PtM tl.SOa Fonifn 17.30. H.t. State add 4% m, Specify 5* or t*. 
Send Pi.areha«* O'derft on lattartead dr Crwch arderft lot 

am ID CHM 
V 
WESTCHESTER ■*•*«. 1 1 »d Vutin*** avfttani 
Pail Offlca Bom 107 
"rurcllff fianor, H.Y. llSlO "" UlV ■" 

Carnwltjlienl »l*.f1»-«« f«-ll f,». fit, 

317-ltf-Hvl (Vita.a.C. at**»t ,Cn »lffi rwitlil 






ftp ti f traawart af tapmnil *a>ta* Ca». lt*a«, Ik. 
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INFOMAG DBMS 

A data base management system specifically designed 
tor microprocessor based computer systems. 

• You speclly new databases and screen entiy 
masks. 

• Define and work with subgroups ol the master 
database. 

• Sort groups. 

• Audit trail can be maintained. 

• Password protection. 

• Control code definition for different terminals and 
printers. 

• Columnar reports, modular reports, reports drawing 
from primary and secondary I lies. 

• Statistics reports. 

• Database files can be accessed by userwritlen 
BASIC programs. 

FLEX ■ S295.00 UniFLEX -S395.00 



OSBORNE BUSINESS 
PROGRAMS 

This ENHANCED IMPLEMENTATION of the Osborne 
and Associates Business Programs Is the only Im- 
plementation available with the full capability of the 
original Wang Minicomputer version 

FEATURES INCLUDE: 

* KEYED FILES to eliminate slow searches and sorts. 

* PASSWORD and MASTER PASSWORD PROTEC- 
TION to limit unauthorized access to your business 
data. 

* LINKED can be run linked to G/L. 

ACCOUNTS RECEIVABLE This package is an open in- 
voice system, it prints aging reports, monthly 
statements, open Hem listings, etc. You can maintain 
trade discount schedules and scheduled penalties for 
late payment. FLEX $295 UniFLEX S395 

ACCOUNTS PAYABLE This package is an invoice-linked 
system, it prints aging reports and will print out your 
checks. FLEX $295 UniFLEX $395 

GENERAL LEDGER Accepts postings to the various ac- 
counts from external sources: Accounts Payable, Ac- 
counts Receivable, and Cash Journal. The normal 
posting Is double entry to reduce o'f-balance posting er- 
rors. FLEX $295 UniFLEX. ..$395 



6809 SOFTWARE TOOLS 

6600 RRMAC (Relocatable Recursive Macro 
Assemblers) 

These are true Macro assemblers with external linkage 
capability. Variables may be local, global, or external. 
One assembler produces relocatable 6600 code which 
is loaded with the included Linking Loader. The second 
assembler, a cross assembler runs on your 6800 and 
produces relocatable 6609 object code from existing 
6600 or new 6609 source files. Two assemblers plus a 
Linking Loader are including in this package. 

FLEX $150 

6B09 RRMAC (Relocatable Recursive Macro 

Assemblers) 

One assembler produces relocatable 6809 code which is 

loaded with the included link editor. The second 6809 

assembler, a cross assembler, runs on your 6809 and 

produces relocatable 6600 code. 

FLEX $150 

SUPER SLEUTH DISASSEMBLER, enables the user to 
examine and/or modify object program Hies on disk or in 
memory on BSOQIMQ systems. 
FLEX $99 

***************************************************************** 



GREAT PLAINS COMPUTER CO. 



P.O. BOX 91 6 I I0AHO FALLS, ID 83402 I PH: (208) S29-3210 
Visa and MasterCard accepted 



HOME 

CONTROL 



HCOH icitaifi gravida* tOTAL control Of ALL 
23a CbtAlbli davlcva. Urn prawldt thl toftHirfl 
and «n adaptar ctblf , you provlda tht RABID BHACK 
PLUO N'POWERIta) controltar 1*76-11871 and a 
pinllil port- Thl a roal 1 1 mm aoftw-ara nv ba 
adapt** for atvatavar CPU apaad you aay pa running 
and allOH* parapptar* to ba aodlttad for not ay 
alactrlcal an yt ronaant a . Rtmbir that NO 
ultraaonlc lint* ara raqulrad. Tao NEH coaaand* 
ptava paan addad to tha atandard ala toanndi 
allowing you to LOCK and UNLOCK all davlcaa undar 
your c on tr ol ■ 

taAVAILASLE PO* PEACOR OS* NOV' 

■ ■AVAILAILf PO* Blrlll *30 C0NIR0LLIR W/Oa* 1O0HM 



3* 0IIK KITH ADAPTEA » BOCUriENTAT 1 0N- 



QPli CJUAL PORT SEftlAL BDARO 

CQnr-ATIILt WITH IDtH 1130 I SllO-C 

FULL ATS, BCD, CIS ate. JUMPER CONTROL 

ALL CHIP* BOCKETCO--UBES |4|B/I4|1 DRIVEAS 

ALL SUPPLV VDLTAOE1 RESULATED !♦»■ »17, -17> 

TUO D123 CONNECTOR! ON BOARD FOR EAST HOOKUP 

COMPLETE a TESTED WITH DOCUNENTAT t ON ltl.00 



Tta-1 SIT OATE SENERATDR 



< STANBARB 111 RATE1 PROM ILO.lT.2K • T KUL TANEOUSLr 
USES NJ PARTI FROM TOUR PRESENT SISTER 
FACILITATES UPORAOINO TO BB30C STATUS 



COMPLETE I TESTED KITH DOCUMENT AT IOM- 



OOLO PLATED CONNECTORS ARE STANBARO 
ftlS r RATI It • I'Nian M BSII MOL 

gtiit ">hwi •' ■i:t«fl frit ::» 

I1M1 14 I I'tawat It 41M1 tat 



TEXAS COMPUTER 



p.o box isos'e 

VISA/ MC 



add fct shipping 33.00 
ARLINGTON. T« 76012 
Ol?. 3?S-TBdl3 



EPROM 
PROGRAMMER 

Shcmfii Jiit4irnbttPd EPRD-v* not inciudiM] 

I ri v» 

'** '! la, —-^ 




8 



* ? T. 



(l 



y 




For single supply 2516, 2716 & 2758 EPROMs Connects through 
s user supplied interlace to any computer system. Inter- 
lacing requires two B bit ports plus hand shake lines One ol the 
ports must be soil ware conlto liable lor Inpul or ou I put. Timing is 
done via hsrdware. thus is indapendent ol MPU clock rate. Verity 
erased Program — entire or partial Atilo verily alter program 
mlng Transfer contents to RAM tor modifying or duplicating. 
Stlect Documentation for Intense* Itx 

6502 6820 PIA or 6522 VIA 

6800 6820 PIA 

6809 6820 PIA 

eoatvBoavz bo 8255 ppi 

C a rn i panamw* OrjCuffarAurlton hoofc'pt aonlam* aeftamjtte attpuclkma tor conalnjc 

Iroa enact -gut and up* and a taaB a tf iaiapildP ataanajnj ttttmO lot tna soacrftto UPU 

Complelekil ot parts<includesZIF socket) S 45.00 

Bare PC board and Documentation .% 2500 

Software listings lor additional MPUs 

i«.^lH,,<hatarjrkilaf PCttoartli . $5.00 

CvdMHtg BpacilyUPU (MSMvPIH OmtW4tMI0% Aru iwdailiaMWUi 

Micro Technical Products, Inc. 

614 W Keating Ave.. Oept. J 
Mesa. Arizona 85202 • 602-83&6902 
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QMM1 

Quarter 

Magabyta 

Memory 



The OMM1 Is a "Quarter Megabyte" (F56K) dynamic parity 
memory board for SS50-C 6809 systems with 20 bit addressing. 

• Full 2Mhz operation with transparent on board refresh, runs 
continuously at 2Mhz with no cycle stretching, stealing or 
halting. 

• Optional parity feature halts processor and sounds audible 
alarm upon detecting a read error. 

• Switch disable of up to B 2K, 4K, or BK blocks In any or all banks. 

• Gold bus connectors, socketed. Professional Quality board. 

• On board transient surge and ESD protection. 

• All boards assembled, burned In, tested and warranted for 
1 year. 

NOTES Hoi fw MOO system* Requires 1 Jumper addition io ears CPU board. 

ORDER FROM 
DP Johnson 
7W6SWCed» 

crest St. 
Pod lend, OR 

»?za 

(SOS 24*41 il 
OeHvene 
24 woefce AOO 

TERMS: Cash. Check, ot Krugennds with order edd 15.00 iruppmg end Ins. in USA. 
foreign orders Include shipping for 1 5 kilos. 





conflrj 
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without 
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ctxilig 
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MK 


110 


* 49500 


231 


t 56000 


128X 


|30 


t 895.00 


241 


t nioo 


l*2K 


aao 


I SMOO 


481 


11045 00 


2SSK 


370 


11135,00 


481 


SI 70.00 



68 MICRO JOURNAL PROGRAMS - DISK 

Dlsk-I: FIIESORT, MINICAT, MINICOPr, MINIFMS, 
••LIFETIME, *«P0ETRt\ ••F0O0LIST, "DIET. 

Dlsk-2: DISKB3IT, PRIME, "PRMOO , ••SNOOPY, 

••FOOTBALL, ••HEXPAWN, ••LIFETIME, Instr., 
OISKEDIT.REP (patches). 

Olsk-3: CBUG09, SEC1, SEC2, FIND, TABLE2, 
INTEXT, DISK-EXP, "DISKSAVE. 

Olsk-4: MAILING PROGRAM, •FINDDAT, •CHANGE, 
•TESTDISK. 



DISK-5: •DISKFIX I, «DISKFIX 2, 
••L0VESI3N, «"BLACKJAK, ••BOWLING. 



••LETTER, 



NOTE: All are as published or* received by 68 
Micro Journal, soma have fixes and patches. 

This Is a reader service only I No Warranty Is 
offer-*) or Implied, they are as received and are 
for reader convenience ONLY. Also 6800 and 6809 
programs are mixed, as each Is fairly simple 
(mostly) to convert to the other. 

PRICE: 8" Disk S19.95 - 5" Disk J17.95 

68 MICRO JOURNAL 

P0B 794 

Hixson, TN 37343 

615-B42-4600 

• Indicates 6800, •• Indicates BASIC SWTPC or 
TSC - 6809 no Indicator. 

MASTER CARD - VISA accepted - Foreign add 
sufficient postage surface or alrll 



MAC 95 
6809 MACRO PREPROCESSOR 

FINALLY... 

Assembler programming made easy!! 

MAC9S... 

• allows programmers to create new instructions 
tailored to their applications 

• supports position-independent and re-entrant 
programming techniques 

• allows recursive macro calls 

• has five addressing modes available: direct, indirect, 
literal, immediate, and register 

• includes fully commented source 

• provides 39 macros including general macros, file 
management macros, and memory table macros 

• requires 16K memory and FLEX 9.0 

• is supplied on a 5W FLEX 9.0 disk 

• Reference Manual and source listings included. 

Price S50.00 



404/476-5113 



MAC SOFTWARE 

P.O. BOX 1129 
DULUTH. GA. 30136 



Ow» MO sutftt-J Add *2 SO <uk4F nd JurxAnj GA radrna aM 3% «jk» *» 
FLEX * a Irodsnwlr 0/ TVrKaleaf Syutrrw CaruuMdftti fac 



INTROL-C 
COMPILER 
FDR 6809 

• Availahle as 6809 FLEX "-compatible resident 01 
8080/780 CP/M'-compatible cross-compiler 

• Supports lull C eacopt longs. Coats, doubles, 
inraallza rs. and bit Uelds 

• includes object cods linker assembler for 6609, 
funtime library (w/ source), and library manage r 

• Produces -very compact fast object axle 

FC 6809 Requires FLEX 56K BAM $300.00 

CC6809 Requires CP/M, min. 50 K CAM $350.00 

Manual only (spectfy FLEX or CP/M) $ 40.00 



CP/M -#»■ 68XX CSOS-ASSEMBLE& PACKAGES 

(INCLUDING SOURCE CODE IN C ) 
A6800 MC 6800. MC 6802. MC 6608 $125.00 

A 6801 MC 6801. MC 6803 $125.00 

A 6809 MC 6809 $125.00 



Orders outside US and Canada, please add 10% 
shipping and handling 

~n£X Trademark Technical Systems Consultants 
*CP M Trademark Digital Bessarch 



intral carp 



647 W Vlratolo St 
Milwaukee, Wl 53204 
(4 14 ) 276-2937 
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PRODUCTS FOR YOUR RADIO SHACK 

COLOR COMPUTER 




MACRO-8QC 



The Miero Worics is pleased to announce me release o( its disk-Oaied editor, 
macro assembler end monitor, written tor Cote Computer by Andy Phelps THIS 
IS IT — The uinnaie programming tool' 

The powen\il2-pass macro assemMer leaiwes eonditxraiassemWy, local labels, 
include tiles and cross referenced symbol laWes MACRO-80C supports the 
complete Motorola 6809 instruction set m standard source loimat There are no 
changes, const/amis or shortcuts in the source language oetimlion incorporating 
aB of the leatures of our ftomnack-based assembler (SQSSOGi. MACR080C con- 
tains many more useful Instructions and pseudo-ops which aid the programmer 
and add power and flexibility 

Tie screen-oriented text editor is designed for etteient and easy editing ot 
assembly language programs The Help Key tealure makes it simple and lunto 
learn to use me edtlar As the edilrjf requires no line numbers, yoii can use I he 
arrow keys to position the cursor anywhere In the tile MACR0-80C allows global 
changes and moving/copying blocks of text Ya> can edit lines of assembly 
source which are longer than 32 characters. 

OCBUG is a machine language monitor which allows examining and altering ot 
memory, setting break points, etc 

The editor, assembler and monitor — as well as sample progiams — coine on one 
Radio Shack compatible disk blensive documentation included Macro 30c 
Wee J 99 95 



SOSBDC — Our lamous editor, assembler and monitor in Roinpack Complete 
manual Included Price: $89.95 



PARALLEL PRINTER INTERFACE - Serial to parallel convener allocs use ot alt 
standard parallel printers Yon supply printer cable P180C Price; J69. 95 



MICROTEXT —Gel printouts while using your modem' Also Oownkaolo cassette 
General purpose terminal Romoack Price. $59.95 



YOU NEED COLOR FORTH!! 

Why' 'Forth is taster to progwi in than Base 

•Forth is laser to learn than Assembly Language 
•Form executes in less tine than Base 
Forth is a highly interactive language like Basic, with structure like Pascal and 
eiecution speed dose to that ot Assembly Language The Micro Works Color Forth 
rsa fiompack containing everything you need to run Forth on your Cokx Computer 
Color Forth consists ot the standard FORTH interest Group (FlG)impkanentationot 
the language plus most of FOHTH-79 It has a Super screen editor with spM 
screen display Mass storage is on cassette Color Forth also contains a 
decompiler and other aids tor learning the inner workings ol this lascinaing lan- 
guage It will run on 4K. 16K. and EK computers Cow Forth contains tDK ol 
ROM. teaving your RAM tor your programs' There are simple words to eltecrvery 
use the Hi Res Colo/ Computer graphics, joysticks, and sound The 1 12 page 
manual Includes a glossary ot the system specific words, a lull standard FIG 
gtossa-y and complete source listing COLOR FORTH THE BEST! From ihe 
leader m Forth. Talbot Microsystems Price: 1109 95 



TMI 






Also avabafe: Machine language Monitor * 2-pass Disassembler * Books * 
Memory upgrade Kits * Pans and Servces * Can or write tor information 

P.O. BOX 1110 DEL MAR, CA 92014 



OAMES 

Star Blaster — Blast your way through an asteroid Held in this action-packed HI- 

Res graphics game Available in ROMPACK, requires 16K Price: $39.95 

Pac Attack — Try your hand at this challenging game by Coinputerware. with 

fantastic graphics, sound and action! Cassette requires I6K Price: 124,95 

Berserk — Have lun zapping robots with this Hi-Res game by Mark Data 

Products Cassette requires 16K Price: 124 95 

Adventure — Sac* Sanctum and CakiM Island by Mark Data Products Each 

cassette requires 16K Price: $19.95 Bach 

Cave Hunler — Experience vnk) colors, buarre sounds and erne creatures in hot 

pursuit as you wind your way through a cave maze in search of gold Measures. 

This exciting Hi-Res game by Mark Data Products requires 16K tor cassette 

version Price: 124 95 

California Residents add 6% Tax 

Master Charge/Visa and 

COD Accepted 

714-942-2400 



ACTION GAMES 

The fasten growing producer of computer games lor 
your 6809 has Ihe products you have walled fori! 



ARCAOE OAMES FOR 
THE COLOR COMPUTER 



c«&» 



*sc„ K 



Fast Pteed action • Super HI-Res Qrmfrtem 

Dynamite aound effect* • Rune in 16K ol memory 

Trwsa go«M wHI amtonl.h you with their OeUil and Ouallty. 

They Mt a etanoanl Kk other* to Mm. 



— ADVENTURES — 

Calixto Island • flhc Slack daiutura 

HigMy eKCllimx) by mtrwari ■ Challenging situations 

Fnl, effJc+«ol machine language • Runs in 16K of memoiy 

$#*• C*m* In profTr*** 



*o*+***m v i . tsc f iCx ««c <tp*oPf «coo> mov. 



• tl«tt 

I S?4» 
> l?«*5 



VfSA _ MORE COMING SOON — 



MARK DATA PRODUCTS 

Z3K2 earqullla, MtMlon Vlajo, CA V2M1 • (714) 768-1S51 

fill M »| A TltUXUUK OP 1AHDV CORF 
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CALK HO p\P--C LOCK / TINES / PAtALLIL FOKT 




CalvadJir - Clock 



• ■ •■p* *»*e >*4 lis* «■•■>■■ >e •«■ 4>i a*«#*iat I* a* 

• *11 ttfii l>»>it*u iert.ee* eeaia>D* a 

• oi *4t4 tn'nr fail !»•••■ ' til i.h«i.| aiet.tr •■■• ■« 

• *n »r •**«. H(ik;r,);r.M. "a,, »i- ■ ■• <ii'l* *•■ 



ate* • »>*.u>«. •■ 1 1 1 . i *.«* | ■.* „ 4l ,. 
ftlai ■4**, «■-■«• *.i fi«a »*** 



Hlrl ■*. 



Fit/allll I/O rOTt 
• »lr letleiie 



l>1kf a.rntea a bm rm|Mi »aex 



COBtCrtlCClOB -- rail*. •**»••*<. »»li*e ulltli 

HJSBUtai -- U#ll rlDEUitntta - ]6 P*t*» 



A-.««>M«d 11)4 c«at*d $119,95 Kit $*».»} 

CoUplitfd bui cenn 7.30 2 MHi option J . JO 

M«k S or 8 In. SSI or Tlm* m OS * AvatCSfil* NOW n.^ 



■OllftTlOH fl-ECTSOMICS 

1003 Uirta Sintti Dr. 3t 

A H. jn-ir r Qui , NH «M2i 



phDBA c*os> «m-oo2) 

*H r*ild*nti sdd 41 tn 

Add II Shlpplnn 1 Hindllni 
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6 BOO/MM Flft 

rSj»S3UG - Ttia Ul *)•**• HoaHot. «itlflp1« oraafcOOtnft. alngla-ttapp'ng, 
*0t «tT« «*ory du"0», l/Oconlrol. For CPU tov da *«da t>r E l*tra, Ola I k. 
Hall*. rtreM, Star-Kit* and S*TT> . #ftft or *lt«cvt vtdao oo*rdi. (40 lo (J*. 

6604/6809 SOFTWfiE 

SPELL '* FIX. Flnda •■■*«*•% and 1 1 *a« the* too. using lit dictionary 
Of al*OSt 20,004 *orda. Fcr Fl«» Or Parao* DOS. 169,29. (Ordar J5B 
vartlon* tro* Atford end Aiioclalan). 

WHF '« SPCLL - aCcais • JO.O-OO-Tord dictionary right (rod yowr twt 
•dltor and baataan an «Kp«rt |p«li«r. For TSC't Editor and Fla* It9.ii, 
othar vriltxn coving toon. 

CHEa* 'N TM caet.tr.ia* cnscMfcoo* raconcl I I at ton *lth. tnccaaj *«x 
traatVoowrta In a way you'll nppraclat* o»ar F »prit 1 3 1*>. *.»li«t>i« tor '■» 
cr Parcoai 00S, WO. 

BASIC uriLITT PAflUCt raiwaftara, pratty-prln+n. erot ■* lnda*a« and *»-•. 
For P«rooa WS or KlnJFIa*, J<0. 

S0RT~*€RC£ - fha on I r <* • lor ••rao* dtafc ivitaas. ISO. 

ffttfTALK aahat your ooavutar talk to you- TMt tmory duap prograa It 
Idaal tor chf<Kl n g mmert ao*ta*ta agatntt a prlntar lifting. tJo on dl«x 
or cuaatta. 

EU2A - Our WKDlni l)nO**ga varaion t* Just «up«r . For Fta* or P«rcaa> 
00% or caaaatta, UV 

TMKt-OEe I* ir.r««-dlr>ar»lo««l t.e-tae-to*. lor Flax or Parcoa E»S Or 
cassette) ITS. 

6400/6004 KWWME 
SBC-02 *lngla*fro*-d aoacutar ulH 6*02 vlfn RAM. ROM. i/0. Idaal 
control I*/ 1 , IMaltlgant IntaMaea and norm. PC 6oard t2&» aQntfol lar kit 

173. kit .nn he**9U& int. Kit »lm» a«it um. 

CT-M tarlal/parallal Intarraca card tor tlWi7 tarelnal ■fid/or 
Carallal i.av&osrd. Idaal lor rlclao Board *y*t*n. PC board t2*. 

COLO* W*#VtER SflFraAftE 

P49*BUC la flraatl tn'ar md dabug prograaa. analri* tapaa. connact to 
remote tai-aUail or computer*. *» thlnga nobody *i*« can «tth >**•»«. 
139.95 on a* It* or casaatla, $69.93 *n (to* ass*. 

SPELL *« FIX <iaa abova) tor Color Coepular dish sytlaAS 169.29. 

CHECK 'H TAX t*aa aso*a) tor Color Co-awtar dlak srita** ISO. 

KtaTALK laaa tvova) an dim or ca*t>W«, $20- 

SHftl* 11,1 1 jail or OXXQ lotnal lo> oo dlali or caiaatta, 113 aach . 

REMDTDW - Connact a CRT faraliat to tha Color CoajPutar and run It 
raaotalri *v* tftrowgit a aod«a>. H9.9> on dlik or caiaatt*. 

LFPHIMT - W fa a non-gtandard prlntar altfi yovr Haalc> 01 «Jt at ca»aatta 
tl9.». 



For furltiar I nf or mm t Son. *and or Call tor catalog, or ordar by phora. 
Stata raildarta »laa«a Ineluda *ala* *a<- 



HT 



Star-Kits 



f. a. BOX 209 
NT. XI SCO, N.V. 
1»M1 341-42B7 



JPC PRODUCTS FOR 

6800 



COMPUTERS 



... 








High Pari 



Cassette Interface 



• FAST ■ 4800 Baud Loads 4K m 8 Seconds' 

• REUABLS -Error Rate Less Than 1 in ID* Bytes 

• CONVENIENT ■ Plugs Directly Into The SWTPC 

• PIUS • A Fully Buffered 8 Bit Output Port Provided 

• LOW COST - 959.95 For Complete Kit. 

• OPTIONAL - CFM/3 File Manager 

Manual & Listing $19 95 

^a^pHkk IFor Cassette Addl $695 

^U ^Q ief>mS cash mc«»h» 

^dPajl ja^^^^^ Srtipoirvfl » Mandli'SI 13 00 

filjP^RODUCTS CO. 
^aafF phone (505) 294-4623 
„n 12021 Paisano Ct. 

Albuquerque, N.M. 87112 



'68' MICRO JOURNAL 

if The only ALL 6800 Computer Magazine. 
if Mora 6800 material than all the others com- 
bined: MAGA ziNE COMPARISON 
(2 years) 
Monthly Averages 

6800 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: $6.53 
(Based on advertised 1-year subscription price) 

68 cost per month $2.04 

Thats Right! Much. Much More 

for About 

i/3 the Cost' 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge Q — VISA Q 

Card it Exp. Date 

For □ 1-Year p 2 Years □ 3 Years 



Enclosed: $. 



Name 



Street- 
City 



State 



Zip 



My Computer Is: 



88 Micro Journal 

5900 Casundr* Smith Rd. 

Hlx»on, TN 37343 



SUBSCRIPTION RATES 



USA 
1 Vear $24.50, 2 Year 142.50, 3 Year J64.50 

•FOREIGN SURFACE Add J 12.00 per Year to USA Price 

•FOREIGN AIRMAIL Add J36.00 per Year -to USA Price 

••CANADA & MEXJOO Add 15.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank)!! 




-^Btjjlffl®^ 




^ 
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FLEX/UniFLEX 
SOFTWARE 



THE 
TOTAL 
SYSTEM 



CUSTOM EF 
PROGRAM 



VENDOR 
PROGRAM 




DATA BASE 
MANAGER 



STAND ALONE SOFTWARE: 



VENDOR PROGRAM 
PURCHASE ORDER 
ACCTS PAYABLE 
CUSTOMER PROGRAM 
ORDER ENTRY 
ACCTS RECEIVABLE 
PAYROLL 
GENERAL LEDGER 



INVENTORY (Relail) 
INVENTORY (Manulaclurer) 
M.F.I. (Extensive Mfg. 'P.O.) 
BULK MAILINGS 
MAINTENANCE SCHEDULE 
DATA BASE MGR. 
DATA BASE (Utilities} 
INQUIRE ABOUT OUR COLOR 



SINGLE ENTRY LEDGER 
CHECK BALANCER 
COSTING & ESTIMATING 
CHURCH CONTRIBUTION PKG 
CHURCH SCHOOL BILLING 
FUND RAISING 
CUSTOM PROGRAMMING 
COMPUTER SOFTWARE 



SOFTWARE AVAILABLE THROUGH THESE DEALERS 

Barney & Associates 1 13 W Fifth Pittsburg. Kansas 

Booelli Media Assoc 1116 N 38th St Allentown. Pa 18104 

Date ComP PO Box 794 Hixsorv Tn. 37343 

Digital Services 1509 Tieton Dr Yakima. We 98902 

RAM Associates 49 Overlook Dr Frarnlngham. Mass. 01701 

MRLectronlcs B V Buitendofdreef 280 2625 Re delft. The Netherlands 

New Technology Systems P.O. Box 2 Cenetlan. DGO Mexico 

Paris Radio 7 A Burton St Darllnghurst. NSW Australia 

Downeaat Data Box 416 Harborslde Rd. Northeast Harbor. Me 04662 

SWTP 38 Dover 5t London. England 



2457 Wehrle Drive 



Buffalo, New York 14221 



*FL£X AND UNIFLEX ARE TRADEMARKS OF TECHNICAL SYSTEMS CONSULTANTS 



(716) 631-3011 




|NIVERSAL 

D ATA 
RESEARCH 

|NC. 
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64K SS-50 STATIC RAM 



& 



^- 



$29900 



(46K KIT) 



9 o^ 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT ICs t CAPS - $18.00 
FULL SOCKET SET - $15.00 



56K Kit 
64K Kit 



$349 
$395 



ASSEMBLED AND TESTED ADD $40 

FEATURES: 

• Uses new 2K x 8 <TMM 2016 or HM 6116) RAMs. 

• Fully supports Extended Addressing 

• 64K draws only approximately 500 MA. 

• 200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. FOR 
YOUR HIGH SPEED APPLICATIONS.) 

• Board is configured as 3-1 6K blocks and 8-2K blocks (within any 64K block) 
for maximum flexibility. 

• 2716 EPROMs may be installed anywhere on Board. 
Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 
One Board supports both RAM and EPROM. 
RAM supports 2MHZ operation at no extra charge! 
Board may be partially populated in 16K increments. 

16K STATIC RAMS? 



The new 2K x 8. 24 PIN. static RAMs are the next generation of high density, high 
speed, low power, RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major U S manufacturers, 
these ultra low power parts, feature 2716 compatible pin out Thus fully 
interchangeable ROM RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing 



TERMS: Add S2 00 postage We Pay balance Otdei under SIS Add 75C 
handling NoCOD We accept Visa and MaslciChargc Ten Res add 5% 
Ta* Foroign orders (except Canada) «dd20S> P & H Orders over 550. add 
65c (of insurance 



Digital Research Computers 

[OF TEXAS) 
P.O. BOX 401565 • GARLAND. TEXAS 75040 • (214) 271-3536 
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FLEX 

Color Computer 

SWTPC 

Smoke Signal 

Glmix 

Hazelwood 

Software & 
Hardware 



Games 

Word Processing 

Business Applications 

BASIC 

Programming Tools 

System Software 

Off-the-Shelf & 
Custom Systems 




COMPUTERWARE 



Box 668 
6809 Spee.ai.sts EncirMtas. CA 92024 .(714)436-3512 

Corrvpuierware 'S a moeman oi Cornputer*a>e 




Pat M.M9.HK 



WARNING! 

Electric Power Pollution. 

Spikes & Lightning 

HAZARDOUS to 

MICROCOMPUTERS!! 

Patented ISOLATORS provide 

protection Irom . . . 

• Computer errors cause by 
power line Interference 

• Computer errors due to system 
equipment Interaction 
Spike damage caused by 
coplerfelevalorfalr conditionals 
Lightning caused damage 

MONEY BACK GUARANTEE! 

• ISOLATOR (ISO-t) 3 Isolated 3-prong sockets; Spike Suppression; 
useful lor small oil Ices, laboratories, classrooms. $69 95 

• ISOLATOR (ISO-2) 2 Isolated 3 prong socket banks: (6 sockets 
total): Spike Suppression: uselul lor multiple equipment Installa- 
tions. S69.9S 

• SUPER ISOLATOR (ISO 3) similar to ISO 1 except double Isolation & 
oversize Spike Suppression: widely used lor severe electrical noise 
situations such as laclorles or large offices, JI04 95 

• SUPER ISOLATOR (ISO-t 1) similar to ISO-2 except double Isolated 
socket banks * Oversize Spike Suppression; lor the larger aystem In 
severe situations. S104.95 

• MAGNUM ISOLATOR (ISO-17) 4 Ouad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRASENSITIVE Systems In extremely 
Harsh environments. J181.95 

• CIRCUIT BREAKER, any model (Add CB) Add S9.00 

• REMOTE SWITCH, any model (Add RS) Add S16.00 
AT YOUR DEALERS MasterCard, Visa, American Express 

ORDER TOLL FREE 1^00-225*876 (except AK. HI, PR * Canada) 



L±ZJ Electronic Specialists. Inc 

III South Main Street Boi 3*9 Sine* Mill 0'76O 
[61 /j ESS 1532 



HARWELL* ASSOCIATES 
CONTROL SYSTEMS 

WE Alt AN SSS DEALER. CALL FOR PRICES. 

DISK Pit IVES 
XP1 Factory Reconditioned. 
30 day warranty. 

BSl 40TR/SS/DD 5190.00 

BiJ tOTR/DS/DO 240.00 

B91 80TR/SS/DD 260.00 

B92 80TR/DS/DD 340.00 

mtiubllhl 8" DS Drlvm. 

Kev. 8)1 coapatlible.b ID 

warranty. 

One drive each $524.00 

Two or wore 5499.00 

Tandon 40TRK/5S/DD 5249.00 

Tandon 40TRK/D5/DD 349.00 

Tandon 80TRK/5S/DD 374.00 

Tandon 80TRK/DS/DD 475.00 

8ASF 175.00 





MEMORY IC 






4116 


ISDna 


S lor 5 


15 


00 




200m 


8 for 


12 


00 




2SDna 


8 for 


11 


00 


4816 


lODnl 


8 tor 


24 


00 


4164 


ISOM 


each 


1 


50 




200na 


each 


6 


50 


2147 


7 On a 


each 


8 


50 




5 On a 


each 


9 


00 


6116 


120m 


each 


10 


00 




ISOm 


each 


7 


00 




200na 


each 


6 


50 


(call [or 


volume p 


rlcBt) 




PRINTERS 







C.lcoh Prouriter 851DAP 
12 0c pa, tnctori, friction 
graphics, proportional. 
IK buffer 5595.00 

C.Icoh Prowrtter 8510R 
Serial. 3K buffer 5749.00 

ATHAKA P1SKBTTS 



Stan 
labe 
tab: 



Sulk Pak 
5" 5S/5D 
5" SS/OB 
5" DS/00 
8" SS/SD 
8" 55/00 

8" tro/oo 

dard Picki|a« - 



24 . 00 
26.50 
72.50 
2 6.00 
36.00 
39.00 
th 



la and write protect 



5" SS/SD 5 

5" 55/00 

5" 55/00 80tk 

8" SS/SD 

8" DS/SD 

8" DS/DO 



26.00 
2 8.00 
31.00 
IB. 00 
38.00 
40.00 



CJases with power 
5" alngle 

5" Dual 
8" rlnRle 



apply: 
5 7 9.00 
124.00 
179.00 



COLOR COMP UTER 
64K aod w/lnstr. S100.00 
Match for our 80X24 board. 
Patches for running flex- 
Requires video monitor. 



HARWELL 4 ASSOCIATES 
7332 Pcnaacola 

Fort Worth, TX 76116 
(617) 7J7-5386 

Checks, HO Accepted. Tex . 
restdenta add 5 7. Sales Tax 



Shipping and handling: add S2.00 for IC add 55.00 
All other i teo.9 . 



6809 C Compiler 



VERSION 2.0 

■ Generates assembly language source output 

■ Requires only 20 K memory 

B Extensive library functions in source code 

■ Generates position independent code 

■ Supports most C functions 

■ Generates ROMmable code 

■ Floating point 

Specify diskette silt SSB. FLEX, or OSS 

VERSION 2.0 Price $120.00 

The C Programming Language— Kernighan & Ritchie 

Price $16.00 

TERMS: Check. MC/Visa. California residents add 6%. 
Foreign or C.O.D. add 15% tor shipping and handling, 

<71«) 7554373 (<& 

PUCKER'S OKDWIfrcffisVJTEmS 

POST OFFICE BOX 305 SOLANA BEACH. CA 92075 
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ELEKTRA CADINET 



Mode of htony w WN OOOCT Mr* olurnlnum 

Menor Stoe 1M/T «**t by 21-7/8' deep x6J/4* high 

Heavy e**y AC *» cord 

at. im iwMw 

EMI Rter 

Fan wkti filter 

Do* pawl hr» 10 anoun tor T>' type dato uxifredai 
Frorf pawl ra key fWofl pcm-jr T**o\ 2 ifcrnlnoiea' pi* (xnioro 
(fleser ond NWAbon), and 2 curourj tar 5- 1/4" (loppy drives 

WthaJ power supply 1260.00 

Wrh 1 10* power supply <*•* **ov*o*ot ooad 

arMfltorpkaH: 1460.00 

VMi TTOv power supply. *v< wouiaRK boon) 

IStO.OO 



Glektra 

COMPUTER PRODUCTS 



POWER SUPPLY 

Htghew quarry flrwa pv>« a*oV ctxeervottveV *»ed or 1 So # 9v 
So * 16v. 30 • 16v 

3 primary inpu» to odx*» tor Not* medkm and heavy icndvyj 

110* version. H7S.00 220>wMlork 177)00 



DISK REGULATOR BOARD with cobles 

Powers 2 5-1/4* loppy drives, i50 
n«r (tan): tlO.M 

ELEKTRA CPU 8/9 

Ovfc* « 6807 6606 or 6909 CRJ 

(6602 and 6906 a* sofr*o* rjmporM a w»h the 6900 of the opcode 

otvta 6*o»AOo«a 

Feaxm 

FTX">F7»T 
EflOWIrT 
£40T>T7rT 
1210017 

MC14411 Ooud Rare Generator produdnq baud rare* of: 
Low Honge 1 10. 130. 300. 600, 1200 4900. and 0600 
High flavje 440. 600 (200. 2*00 &S0Q 10200. ond 39400 
The board dot* not Oureotn a OAT and don nor *"ppc evenapd 
o ddrwyn a. 

Ihe board supports DMA by either HALT or OUT*"* Q when a 6900 CPU tt 

wed. 

DMA to Ihe devices on Ihe CPU tad S nor imported 

The board w* run any of lhe VMCflUG" t affipn U b ie monlron In ihe 

onTJ^oflOfl mode and SOU&C HLrVOXi. and OMWU&09 r> rhe 6900 

mode The EUICTPA CPU 9/0 wM run any or ihe pooukr eft* cowrorle. 

boards wth rhe aporoprsa e soflwo* Spedd senKn of OS>9" L1 are 



3 2716 Eprorrt (pram #3 
(prom #2 
Eprrom #1 

1K Sowchpod RAM 

MCM40 Wpfe IWnet 



MO7460B APCWUl 

F 90WTST and E0OW7IT 

FTOOfTrT 

E6CXHFTT 

A40FM7FT and AOCO AOfT 

9200-9207 



Bar* board> U0.00* 



M: (22500- 



4wmbM: I27S 00 



ELECTRA DPS Dual Port Serial Card 

Fin ine (Ondad 30 pm SS-SO bus I/O stot 

Can be •an/loured tor 4 a dd resses per port wnh it* pert 2 aJd reaes 
No»»*t than ifrre Attar* a tor 16.o dd>e— s per port wtihihe Opart 4 a dd resses 
Naher titan *w A pat 

foth pal b mmfro e d a two 1 6 aVidtowoVri or* «a*er«or<iojr*d 
tor modem ond rT* other safcer •orrloured tor remind or primer P.TVCT5 
DTP, KD, cm are aporopt1a » eV Ht f tHMtmd 

Eodl port ha >«<epei«1ey» wledlon of bond rore 

to* pan olowi the renrupr requeil 10 be Jt/npered to rhe IAQ a 
FWa/NMI burr* 

Barebaardi 120.00* *# WW 00" AiwmbM: MOW 

AjiemWed coble ifwo reoured 'or eoch merfoce board) l!0 00 each 

ELEKTRA DPP Dual Part Parallel Card 

Fro r* rxnfcrd X ptn 5S50 (x« 1/& sM 

Can be corAav*d tor 4oddreun per pan a iboddreun per pen 
(oaojpytr-g rh* rW taut oddhnm of ihe I/O star) 

The dkedlan of the ITl barfets eon be m vr U M O by eeher on board 
Jumpji mr i oiu ia byq Sana! from ihe pertphno b 

Ihe Inerrupi requnl Unei tar •aeft pan may be rtfMoVot lyV^Pered 
to Ihe MO a FWO/NMI but kne 

hm bad: 120.00* •»•. 160.00* AuvmbWd MXX00 

Al«•»Ttlred<a^^C^«'KWredrareoch■r»erf!xetwrJrd) $2000eocfi 



'V 




The CSV S4I£ memory twoM, aid 

OMAccntraUo board In 

meaajDinrna ptfuie are 

producb of GMX. Inc 




ELEKTRA Morherboard 

Hp< v, — ?«/■ 125" ThK* 19* long by 0" wide 

11 memory (50 pm) ilon 4a99rof>moybecuroff fainorterVrroro14" 
and 10" lenaC* »ipecrK»ry 

9 I/O (30) pm Hon 

1" -pocirq berween ol memory ondl/Oitork 

On board baud rote generotx with hlajh and low ronon provioVQ 
jumper leleouble rotes tor eoch of rhe Kve I/O baud rate Imev 

CompWie> addrru t>cooHng and Jeleaobillty fa *•« I/O pa» 

Choice of 4 9. or 16 oddrettft per I/O port 

S ow device droui ny permirting 1 MXt M pMdr*oartroilentoruriw»h2 
MHi SO pin CPU rjoartt. 

Esended oddre«yr-g ajpobiity for T**4ln} SS-50C bus specific artor» 
8<r< U^L 1*0 00 Kt JS40 00" A>H«4>t«): $300 00" 



"GoU iqixrt prn caonKton knUxl el bn add $80 00 

ELEKTRA Chassis 



•II. oM 

Mad apchartMMrd wtlh told com««l*rv 
•h. Utl AM HIM b, tlOV 



GIMIX I6K marnory boairJ witn tontrtl ragMara S19S.D0 
GIMIX » IS rrwrrjry Board wi»h 32X Male RAM S23S00 

"WARNING 

AAA 0*090 CamfMer Center does not provide reoo* a dloa«*«e jctytcv 
tor customer <x**vk**<S hin AAA Chlcogo Canputer Cerver does wararey 
ond motfialn service tor our o»«>mbSrd bocecb The ajsfbmer ^oud 

conrAil V «oKe rnro carWowonan »«« small d ll* m t « i »o l tepaaWjourhltaid 
auerrMrd prVes when moHmo ho choice of pucheso 

w*r hove innoduced our line of rompurer equcmer* wirh ihe pv/pose of 
of*erv«3 rhe rva^e* auollry of c u i sue n possible a altardoble pntei 
These pradum are ««*»ncV<* tor OEM oppltcanam where 1 e the 
resporbbll iry of ttie puchcevr to lirjeyme these comjjor»er»s with mitoble 
memefy drjkeonnollerS) drives, ond soAwcre otong wlrh 1/Oi-rrmVaXs) 
ro farn waWng computet tyw.T<j) 



AAA Chicago Computer Center 

120 Chestnut Lans • Wheeling, II 60090 ■ (312) 459-0450 

Closed June 26 ihru July 16 

Phorw oonsuWafton available most weekdays from 4 PM to 6 PM 
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SMOOTH" Software 



•UNH MOOflM PWOOA** 

Trtnemil manually lo distant computer 

Tr*namit A** Hi)** {*»*.() Ol my length 10 distant computer 

Hmtvti^dtnn tfnk iiitt iwil of an lenpiihon toc*Jdis*aysie™ it sending compute* 

dO*e no I Support «n X*O*VX.0* > f protocol 1h*n the received file* are limited mumby (ha 

computet memory 

Tailed (o uaramll and »sv*»ive leal #1 speeds up to MOO 0*ud (CRT terminal mull DO 
capable of operating 4t ■ baud rat* higher then the on* Ina modem it ope Had ai ) 
Hall dvplei option in cm distant comptiler doeint echo 

ftfto Optra n to use* Can s.muiet* a trma sharing system {Super Modem Program 
doeanl ■ uppcri eulo-enswer bui ih* lou/ee is *ov.ded lor th s« .ndiviOulit who »nn 
to adaO( our program to their special needs l 

Replaces CA withCA/LF (user option) forthOS* usingiime sharing systems tnal don I 
transmit LFa 

Slow di|k M* tranimil |uiar option) based On Char eeler vesication lo* use on lima 
Sharing* Stems lo which dirk files eannoi besenl alsP*eo luMwidOy (ha baud rata 
Please epeofy MOO SSfl 6800 FLE**'. o* 66W FLEX * 5 Of B 

Uanval and ct>ib wilh DOth source and obi** 1 ««M 575 00 

»TAMOAKD MOOCM MOOftAM 

9*)***** StipC* Modem Program above CK/1 without ECHO option Cfl/LFIor CRoetion 
Wow fts* fileirensmr l option, no* K-OrvXorr oplion Raceplon oldish filas •• limita lo 
those imair enough lo completely Til within Iha receiving Dutfe* 
Pt**** spec.iy 5800 SSB 6600 FLEX - or M09 FLEX- 5 or 8 
Manual w.ih instruction* source listing and How chart duk w.th 
bom source and obieci code 145 00 

ALL IH ON* 

Editor - Tami Proem tor ■ Maifmg Labors 
Mailing Lists - UM any CRT larm nal and »inl*r 

I wjpsrSj I#Htnf) command* me pi ma Boitom. ch*ngg. 4«<ete i,nd >nu ,i [i ngu i,n«, 
rnptfl (multiple lin*+l h*l near. dwUt (with curio* adding character dotation and 
insertion) Over ItnS* (tor selected darker teil] p* nt * ilarl set. lOP underline up, and 
verity 

■wapon* Tail a*raer*ae>g command* a en as bJocs copy m ta mo.« centering 
margin rvatidcalion (widen and narrow) paging, and tabbing 

IfteJirvg Uata> anal Label*- UM ma nm* mi.lmg i>»i d<sfa til* iwiih protected areaal lo* 
bom mailing labor* and repeat Mile*! Repeal ietio<» are pcnonaiiy ach aavdloeach 
peffton or aeleciad peiton* on in* man.ng mi 

ajoetPww*m4Ptt«N*nd)*« found inanyecnor APpefl dohehielolheendolanolher or 
•naavl (wea/g* i one '*# >*iio *nolhe* aa o»*>gnaied fn iht> imt pu.nin Prml «p«cifw>d 
anae lo tow printer o* io * d«aa 'ire Cd<l i<*e* <a»ge* iim the ir«l nuMi« Oora not 
produce oulpul fi>rt when nol oea'red Oeirie mik r»le« horn tne etfilor 
•rlnta* Cftwvnjntfe Cnnlrol characlarj can be **nt lo the printer lor formal control 
•ithar directly Irom the control larminal or by imDeOCh^fl them in the le*l The aaf 
command con taint interface initialnaiKin and Ch*r*l tar output roulme* to • upper l in* 
SwtPC MP-Cmlerfaceaa wall ai Iha alandard aeiilil and parallel mlerfacaa Jumpsara 
tfioProMided touaa^aupptiedprintarroutines U*ct ****CU lhaporl addreat (Olhru 7 A 
or 8)tharaby elimmahng the need lor the utvr U>ih»iaiiprinl«f ufiware routines Editor 
can be mitialiiad tor dinar 4 or lSad4i«iaai per port 

Editor aliowieaittng to adherlhe monitor Oi OS and then teenier [Warm Slartl wilhoul 
de«l'Oyin9 previously prepared tent m Ine butler The Reilarl command eraae* 
COntanla m Ih* buMar w^inoul Iheuaer naving torHoad Ihe Editor 
T e Editor alfowt the use* to loggie oelween fuit dupu** (no echo! and hall 0upw>i 
<*ChOI MneedeO 11 re$P nd» to command* in both upper and lower CAM and C*n be 
u*cd 10 ceare numbln source code and Bim program) *9 «ell at teal 
Speoiy 6800 SSB 6800 FlEX" 6*09 FLEX ' 5 or 6 WOO 

Printed aoufC* haling it available lor an additional 35 00 

fctfheer* *T Teohnkal Byaitma Conaullanta. tnct 

FKi" {includea Editor *nd Aaaemolarl 15000 

UmFlEX* lincluoea On* year maintenance and updalel 450 00 

4o>1d( 50 00 

•MmWet 50 00 

68000 Crose Assembler On 6809 ?50 00 

8809 Croat Assembler on r3800 100 00 

Tail Procaator 75 00 

Ettended b **■■■*. 100 00 

B*iK recompile* ItP ci*y Hanffjrd o* <?«landrd| 50 00 

Peacaj ■!* ici-i ?00 00 

P*K*J um.FiEX'j [Aod $7400 to* one yea* a maintenance and uodaiei 775 00 

So*r/Me*g* Package 75 00 

*«0*ri*.' U«4i<,«i 7 5 00 

6800 Fl i "Utilities '00 00 

D*0ugP*Ch*oe 75 00 

Osgnoahc Package ^ 00 
laffwars N Micr**rfr* t|llim Corp- OPOATcT SOURCE manual OBJECT 

OS-9** Laval One Op rating Sy«lem 7S 00 400 00 40 00 200 00 

OS'S' 4 Laval Two Oparalmg Sysl m 75 00 N'A 40 00 500 00 

« S COO** 75 00 N/A 75 00 200 00 

0S-9'"M*c»*j Tul Enirrj* 300 00 15 00 f75 00 

OS-r interactive Asaemniar 300 00 10 00 > 75 00 

OS-*™ interactive Oebuggrn tOna **rnoni 1 00 00 10 00 50 00 



250 00 

100, 00 



NM 
n;a 



1000 
10 00 

8000 900.00 

40 00 400 00 

KhI Asaembled 

595 00 

450 00 

35 00 

1000 

N/A l»00 

N A 40 00 

19 95 

M, 

N/A 3?OO0 

4000 WOO 

N/A 1 70 00 

N/A 1 14 vj 

54 9& 93 00 

N/A 93 00 

150 00 7H00 

N/A 134 50 

N/A 795 00 

N/A ;w Of) 

EX >a«e M-otnefboavd tt*rxro*w» 4n$H&*m&P*t v"'* 
| SO pin/8 3X) p-n t«ora ooud rait qeneraioi >5 Uf ■ 9 3'B 65 00 

ELEKTRA Moih*ftKAfd (bar*] SO 00 

Hdean HO p*n P Trt»rvynv Tin paatad 5 rnsvon* lor n**v geld qtaaHy) 
w**i aquort cniH sector j>r>i **Cfl50 

each 75 

Oold, Mbm wiquara ptrva or tofflaJ* #K fi t 50 
CaFOOTH " and ElIMTIU™*re l*ad#/na*ks ol AAA Ch.caoo Compure* OflW 
PLC X 4 id UnaFLIX an [rademavrit of Tachmcai Syilems ConmiTinln im 
0*-l and •A$lC09 a*e trtOemarhf Of Microwart Syllems Corp 
OJ8MK* and C3WOIT" in regiatered ir*d*m*rfci ol GlMIH inc 



CtS CoboJ ComP^e 
Pa«C*l Compiler 
■VFTPC 

0MFJ Oiih Controller Board INEWI 

DMFJ Oiah Conlrnll** Board lUsao very limited Ouanhlyl 

SWTPC FLEX" Oaa and manual 

SWTPC ft-EX * Dut wilhoul manuAl 

OC-3 f>aJi ConlroJler jLimiled Quantity) 

4K RAM Board IL<m«1«] Ouani,i f i 

5BUG-E f?JT* compel. bKE> 

SWTBUO tMJOcomoal'Ole kmilad quanMy) 

MP A2 ftaOO CPU Etoart 

MP S? Sen*! .nfrriace itlual porr> 

MP LA Parallel inlarcaae Idual pon limited quenhiyr 

MP.L2 Parallel intartac* Idu I po*U 

Mf*-R Single voliag* 37 18 prom programmer 

MP-N C*itu.'tlOf board 

MP T ir.rtrrupl llfPl»T 

MP-8M 8K 4044 Memory board (limited quaniilyoi k.tal 

837 Univerial Stali« Memory Board 

MP 09*809 CPU board 

M Chassis PS 68B09 CPU 8K RAM One Serial Pod 



ElfJfTlA~ SS50 Computer Products 

ELEKTFiA Dual drtva cabmel lor 5-1/4' drift* wiin pow*r lupply 
tine cord luse power swilch Ind power cable 10 drive* 

ELEKTRA Dual dn*e cabinet power Supply p* ZibH f0* *' dfi*** 
Cabinet to* dual 8 drive* only 
Power supply for dual 4' drivei only 
PS cables onFy (SpeCily b* and and type ol 8" dr.vesj 



125 00 
350 00 
250 00 
120 00 
30 00 



4K 5809 HUMBUG 75 00 

4K 5800 HUMBUG |H*M r««d«d al |A0CO and tOOOOl « 00 

?k aaoo humbug rVnih eaiteii* load and pumchj *o 00 

3K 5800 HUMBUG iE±tr* commandi miipad of caisone software! *C 00 

Other HUMBUO versions mclur>rg video versions »*• available 

Se*irn Fia by Ptter Slark pg 29 

Dynamite DnessemtXer 60 00 

SUPER SLEUTH rs*S**mbl*r System 9900 
OlSK ORlVEt 30 day guarantee Single and double density capability 

■-V4 Single he*d 40 lr*ck* W5000 

5-1/4 Single head 40 Iracsa Hippy 2AOQ0 

S-1/4 dOuotahoad 40 ■ ? (recks 135 DO 

5-1/4 nngi« head 80 Macks 135 00 

51 '4 single head 80 tracks Hippy 34500 

5-V4- double n *d 80 x 3 tracks ijooo 

MPl • Service Manual 3000 

S*«m*ns Manual |Q 00 

B single head "itim 375 00 

8 smgl* head 77iracks Thin.Lme *5Q 00 

8 douWe head 77x3 tracks 49500 

8 double head 77 X 7 tracks Tnin.L.n* 535 00 

Microiime BAOOCaiandsi and Clock BoAid lasieAibi d and le lad) 105 0O 

Baieboard eonnaclor and Oocurnen4ai>on only ol aoo*e 35 00 

(See review Feb t980 66 Micro Journal) 

MiCrohme 14 75,00 

Data Mart i&K E ROM barabo *d 17708 ch.psl 30 00 
Prrfffcari 

Epson MX-80|Cent*ontcs compat<bla parallel interlace) 439.00 

(wiin Seii* FtS-737 interlace oohon) add 79 00 

Spare P»nl Head 3996 

Spare ribban ceMridg* 15 00 

C noh r,.rw.! 1 i?'i ■ [■'■ 9 p f thdtr*clion*! t*n*i of oa*ai*i 295 00 

OUdel* Miciolme 82A 120 cos 9 * 9. Bidirectional serial and oarailei 495 00 

Tractor lor 62* 70 00 

Optimal T*c»»noSogy. I«C EP-2A-79 Epiom Programme* 169 00 

tPwiSOnalilr Module* eaira tpr above pfogrammerl 

OCrt.mai Technology tne 30 p'n pe*ali*i I/O board for EP-2 *79 35 00 

Soltware package lor EP-3A-79 iSpaoty 6800 O* 6809) 29 95 
EP ?A-?8 M-01 cprom Pfog. amrrnr (Use* configure* «nd auPPlia* POw**> 7995 
Smoke Signal BroadceiHng 

Monitor on 7716 win manual iSfKC'tj/ Cnaltain or SWTPCl 7500 

OCB 4 A Doubt Density Controller Etoard lo* 6 and 8" with DOS 549 0O 

OOS690 DOS Update wilh Ed.lor and Assemble* iSp cry 5" or eV j ••■, 00 

LMB t* Mot wrboard 3W 00 

SCfi 69 6809 CPU Boerd 399 00 

M 16 X 1(x Static Memoiy Qosrrj 195 00 

M 24 X 74K Sialic Memory Board 29400 

U 32-x 37K Sialic Memory Boaid 395 00 
CI MIX 

7 MH/ 6809 Plus CPU I. me ol day clock batter> beckuP 1KNMOSRAM 578 09 

CMOS RAM substitution 6 00 

OlMix Oynamic Addrest Transtatoi 35 00 

SWPTC comoaiibts 0*T 15 00 

Missmgcy le detect card 38 73 
Disk Controllers [All have data sePaialoiS and C»n D* used with either Single 
or doubts headed dnv si 

5 amgle density contiolle* without 1771 chip 15838 

5 Single density controller conrplele 198*8 

5 ifldl' s«ngt* den my »on1roil«i comneta 336 58 

5 double demitv conlrgiicr with v*fi*bl* piecomp 399 38 
OMA 5 ANO 6 double density conrrotler with variarx* precomp 589 88 
GlMlX version of Hi'*'* (wiinoui Editor and Anerribieri 90 00 
[>"ni r»ir dish regulator card 88 33 
Ribbon cable 101 1*0 5 VA Oi*a onv«* llhort; 34 98 
Ribbon r atilr lor Iwo 5 1/4 ilsh dr.*r*s H^oi 44 96 
fl'bboi cabte tor iwo 8 diis drive* |iong| 44 76 
8 &tk diive cabmeil with pow r supply M8 16 

M moty CMOS WITH NMOS NO 

BAT BACKUP BAT BACKUP 

16R Si»t»c RAM Board wiin control r*gi*l*ra" 196 00 

3?K Sialic RAM Board with 3?K o* RAM mSilliad' 29500 
"discontinued limited ouani.iy awanaole 

6*K Sialic RAM Board wn» 24K a t RAM #>*leiM>d N'A 349 27 

84K Sialic RAM Board With 33K ol RAM imiaiiod 5 IB 36 399 37 

64ft Sialic RAM Board *i|h 46K 0> FIAM mtlallerj N/A 518 47 

64K Si*nc RAM Board wilh 5oK pi RAM insulted 778 56 576 57 

r34ft Sialic RAM Board with 64K o> FtAM insiaiirn 798 64 638 67 

16 &ochai EPROM/ROM/RAM Board 338 37 

«ft PtombCefd ttJQtt 96 34 

4K Pf*0 4K Prom Board and 2708 Prom Burner 198 00 

I/O Boa'di 

Single po*i 30 pin **"■■ miertice iFteouire* 1 cabte set p 68 *t 

Dual port 30 pm sertaf interlace (Requires 2 CAbJ* selat 179 43 

6 port 50 pm ienai mlerlace with baud iate generator 319 44 
Dual porl 30 pm parallel interlace ^Ftequne* 7 cable sets) 68 47 
6 porl 50 pin parallel mtetiae* with interrupt genefalD' 198 45 
Cable sets for above boards Uoecity boards 24 9S 

3MMj 5809 PLUS Computer System with 56ft M**nor>* 3*96 39 

Aoove Syslem with 158 ContrpircHr and Sftecal Software Pkg ■ 3966 59 

Above System win e«8 Controt^e* *..a Special Software Phg ' 33*6*9 
with CMOS RAM and Ballery B*chup a od 300 00 

M mframe IChaaSiS PS Switches Fan MotrwrOoard Beud Raiie Gen r 1 196 t9 

Slipping and h*«dlmg rstrmales 

Wilhm trie Conimeniai U S please add 3% (»5 00 mimmuml 
Foreign prepaid and add 10% (lig 00 minimum) to* hghl itams only 
Heavy items must be p*ep**d and will D* snipped Emery Air Freight Collect 
Pi ase phone dwnn consultation hours it questions arise regarding 
shipping teas 

MaMO* Cnarge V/ie anr» Amerrcsm f rpreil honored' 

AAA Chicago Computer Ctnltr ClOtttxl Jurs*) 2S thru Jury 18 

120 Cheslnul Uno, Wheeling. iL 60090 

(31?) 459-0450 Phone Conciliation available most weekdays Mom 4 PM to 6 PM 



Ourapology Weararunm q 4 weeks owhino answering our ma/I r par ding technical 
quealeoni Please phone during consultation hours to* tachrwcal help 

Price* and inventory are subject to change wit out ad *nc* notice 
This ad >a our c«lalog 
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SR»N X XE 



COMPUTER SVSTEMS 
QtfOMCCB 



JUflT HHAT YDU NEED TO CO*V€ RT THOSE 63<W PROGRAMS' 

Source li«tir,q. identical -ith T9C ED1TER 

U*«r» symbol tables - l«c«l ana global lathis and mpnutipn* 

Ceay id«fiti'icitlon of data ereae - FCB - FOB - FCC 

StVO through orva program or date ilri iw nt at ■ t im 

SdUrC* ttoa for Input to TSC EOHEff - 
Nun TQC ASfifdAfft Mlth ver» DntMl eodi f ic*t Ion 

Convenient mu driven opt ion« carry ojt t dloue er**or oronm 
dleeeeeably oMrtt Itri - rtrmtly and accurately 

Rune on any S93e) 68V9 ayitK with hi><)mi] cfienae 
CoaPr«htniivf Manual - Object oroCrae on KC ceaevtti 



Introductory price - •49.95 



Fifth In a t*riaa of ivotc oreorawa for- tnt 6699 

EHOPVCR - uh >tth SUTPC nP-B cVograeat*.- *39. 90 

TEXTURJTEIT - uae Mlth TSC EfilTER - evnerQl at ir 

editing and pt*oc**eing oeckefle a39. 95 

- uae tilth JVC TC-3 hi ah ap««d I/O board - 
onVtimitvi ciiMtti oriented operating eyetea — 

KC caaaatte 129.93 £716-1 ERRQ* a39. 95 



lletlnBa and 



da (a*e June '**»' ad) 



LIMITED OFFER - 6609 to 6899 and 69*9 0tGAS8OCA. ERS 
ord»r»d tooether 



All arficivnt - wll docu««nt«d and very friendly 
AIL or> KC CdaaattK 



aftflntlTE COtPUTER CVBTErK 

ROUt* E Bom **3 

HilUbonj. MM CQ24* 



ALL -IN -TWO 




• BT POPULAR DEMAND UE NAVE SPLIT OUR ' ALL-IN-ON E ' EPROII PROGRAMMER 
INTO TWO BOARDS; AN S-W I/O CARD RHP A PROGRAMMER ASSfpSLT. THE 
PROORRMMER, KITH IT'S BASEPLATE, Ant EKTENDED OUT TO TOUR HOW AREA 
VIA J' Of TU1S1E0 PAIR CABLE. THIS KEEPS THE LID OK COOLING PROBLEMS 
ANO MAKES USE MUCH "ORE CONVENIENT THAN SIWLE BOARS DES1CNS. 

• PROGRAMMES ANO VERIFIES 2i0tlZJ0t, 2*16/2716 (SINGLE ANO TRI-VoK 
TYPES) J552. 2752. 27S2A. 2S6A. 2764 ANO THE 12SA T«S2S2» 116R > 8). 

• EXTENSIVE COMNANBS PCNU PROVIDES THE FOLLOVIW FACILITIES: 

NOVE BLOCKS Of DATA, READ PROM INTO BUFFER, PROSRAN Urn fRofl BUFFER, 
VERIfV PRON AGAINST BUFFER, ESAHtNEFCMANOE BUFFER, fORPUTER OUMP OF 
BUFFER, FILL BUFFER VITH SPECIFIER BrtE, RETURN TO DOS OR MONITOR. 

• FULLT OOIUNIHTER USER'S MANUAL PROVIDES STEP-OT-JTEP ADAPTATION AND 
OPERATING INST DUCT I CMS. 

• SOFTWARE SOURCE FILE INCLUDE*. ., ENABLES CUSTOMIZING. 

• PROFESSIONALLY FINISHED PCB'S U/SOLDER RESIST t (OHPOHENT OVERI.RT. 

PCB'S, BASEPLATE, SOFTWARE, I DOCUMENTATION 185.00 

HARD TO GET PARTS XtT (SPECIAL DIL SWITCHES, IND., m RES) S15.0O 

ASSEMBLED I SUDNED IN, C/U INTERCONNECT ING CABLE 1575.00 

5PEC1FT: CPU (M0C/68OD), DISR SUE <$/!"!, ANO DOS (SSB/FLEX). 
WTErA MODULE WILL BC AVAILABLE FOR OS-9 IN APRIL '*?. 

PRICES INCLUDE SHIPPING VIA REGISTERED AIR MIL. 
(HM1CN IS NOT CHEAP:!!) 

PAYMENT BY: INT'L MONEY ORDER, BANK DRAFT, VISA OR MASTER CHARGE. 

NIMBRUSH MICRO SYSTEMS LIMITED 

WRSTEA8 LABORATORIES, NQHSTEAB VILLAGE 

NORTH WAiSKA*, NORFOLK 

ENCLANO NR280AN 

TEL: tQ6«) 405180 TLX: 97360 SHASfT C 

VE ARE A STOCKING DISTRIBUTOR OF SSB, GINtX, TSC AND MICROVAAE. 



Own a TRS-80 Color Computer? 
Wish you had Lower Case? 

For $75.00 and five minutes of your time you can have full upper and true lowercase (not just reverse 
video) with the LCA-47 lowercase adapter from Micro Technical Products. 



What is it? 



What does II 
provide? 



The LCA-47 is a small PC board (1.9 x 3.6 In.) that plugs Into your computer's main PC board: leaves the expansion con- 
nector Iree. II doesn't take up any system memory: uses a last Bipolar Character Generator lor guaranteed operation. 
Installation is quick and simple: no culling or soldering required. 
Fully assembled, tested, and guaranteed lor 1 full year. 

Two switches provided on board: one to enable or disable the lowercase. The other to invert the entire screen (light 
characters on a dark background). 

The 128 characters below: improved uppercase and very readable lowercase with descending tails, all available to 
both Basic and machine language programs. 
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jk 1 m n o p q r s + <.« y w x y 
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Compatibility: 



Cusiom character seis are available a* an option, call tor a Quote 
The LCA-47 is fully compatible with all TRS-80C software that we know ol. including Color Scripsil. It has no effect 
on any semi-graphics or lull. graphics modes. Also works great with MlcroChroma-68 Kits and others using the 6847 
VOG chlpl The LCA-47 will not fit under the RF shield if Computerware's "16-plus" memory board is installed. 



How to order: Send $75.00 plus $5.00 shipping in the U.S., $10.00 elsewhere, to: 



Whttn Ordering: Please specify computer's PC board revision or version letter. 

Micro Technical Products, Inc. 



814 W. Keating Ave., Dept. J 
Mesa, AZ 85202 



Arizona r63kdenli add $3 75 safes t#x 



Phone: 602-839-8902 
MC and VISA welcome. 
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ENGINEERS/TECHNICIANS 

THE MICRO 68000 
IS DESIGNED FOR YOU! 

COMPLETE, READY-TOGO SYSTEM INCLUDES: 

D 6 amp switching power supply □ Keyboard 
D Display- Hex & Binary D Pete Bug keyboard 
monitor D Optional Macs Bug CRT monitor □ At- 
tractive cabinet □ Dual RS232 interface D 32 bit 
parallel I/O □ Versabus compatibility □ The only 
system that provides for direct entry of 68000 
machine code. 

For information call (714) 566-39TT 

Computer System Associates 

7562 Trade Street. San Diego. CA 92121 



csn 




FBASIC FOR 6800 AND 6809 

Finally an alternative to assembly language lor fast 
smoothly animated graphics. FBASIC Is an ultra fast 
BASIC compiler with "Verba" and "Functions" to 
support all ARCADE SO features. This la a true 
compiler that produces optimized machine language 
modules which are ROMable and require no Run-Time 
package. FBASIC requires less memory overhead and 
runs hundreds of limes (aster than BASIC interpreters. 
It supports standard BASIC instruction Including String 
functions, Disk I/O and last Integer arithmetic with 
multiple-precision capability. Many new commands 
have been added to support the ARCADE SO. Graphic 
commands include MOVE. RMOVE. DRAW. RDRAW, 
VPRINT. VPOKE. etc. Sound commands are TONE. 
NOTE and ENVEL. ADC. JSWITCH, SWITCH and 
VPEEK are some of the new functions. 

ARCADE SO, assembled and tested S32S.00 

Video and Audio connector set 1 S.00 

4 Joystick connector set (5 pin DIN) 1 S.00 

2 Radio Shack Joysticks 24.00 

UHF channel 33 modulator 32.00 

Gold Molex connectors 1 2.00 

FBASIC (specify 6800 or 6809) $110.00 

FBASICIwlth ARCADE 50) 75.00 

ARCADE 80 (TRS 80 MODEL I) S39S.00 

LABVIDEO (Motorola EXORbus) 375.00 

8809 Processor Board 225.00 

* Comes assembled with PIA and ACIA 

* 1 2 Sockets for 2716. 2732 or RAM 

* Supports DAM disk I/O 

* No extended memory or DAT 

* Ideal lor 6809 upgrade or process control 



TERMINUS DESIGN INC 
16 SCARBROUGH ROAD 
ELLENWOOD. GA 30049 
(404)474-4866 



PRODUCTS IN THE MIX- 
RGB ARCADE SO ADAPTOR 
ARCADE 100 (S- 100) 
DMA Disk Controller 



Color Computer 
SMALL C Compiler 



Generates assembly language source output 

Requires only 16K memory 

Extensive library functions in source code 

Supports most C functions 

Generates position independent code 



Requires 16K, Disk System, Assembler 
Price $59.95 



T£RMS Check, MC/Visa. California residents add 6%. 
Foreign or CO. O. add 15% 'or shipping and handling. 



(7141 7554373 ftft 

dogger's (ztowinGtisvrrErro 

POST OFFICE BOX 305 SOLAMA BEACH. CA 92075 
ROM Packet A variable Soon 




POWERFUL COLOR GRAPHICS 

Uses the new TMS9918A Video Display Processor 
High resolution 256 x 192 pixel display with 1 5 colors 
18k Bytes ol onboard RAM does not reduce user 

memory 
32 graphic images can be individually moved with 

simple X-Y commands lor smooth animation 
External video input allows subtitling 
NTSC composite video output 

SOUND EFFECTS AND MUSIC 

Three AY3-6910 Programmable Sound Generators 

Nine simultaneous voices 

Three Independent noise sources 

Onboard stereo amplifier drives two 8 ohmn speakers 

ADDITIONAL I/O CAPABILITIES 

Eight analog Inputs with 8 bit resolution 
Supports four joysticks with pushbutton switches 
Eight bit parallel I/O port 
Entire unit mapa Into 256 byles of memory 

DOCUMENTATION AND 
SOFTWARE 

Programming manuals lor Video and Sound Processors 
Subroutine library and Super Demo Maze Game 
Example programs In BASIC. FBASIC and ASSEMBLY 
User library and sales support 

Specify 5" or 8" soft sector disk for TSC'a FLEX or 
MICROWARES OS/9 system. 
TERMS: CASH. VISA. MC, C.O.D. 
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Model 6800CL4 CalCkxk/TIMER 



l-AA" NICad Cel li 



s9 Jte- s 




" OKI MSM5I 






MSM5I32 



sii: 



|«»UiiS OWt IK I SLOT fOII IWo| 1*0 fUNCTKSMS | 



IT'S A HARDWARE CALENDAR/CLOCK 

• K«*jrt dot* and time without M-vkina br 'he computer 

• Oaf ■ at -mw*k t mo*thMoytr*a* t Kour:itiK:MC (12)24hr.+ vuto LeopYMr) 

• Hand* oil i.nt ^.'control CKctm ol ALL fupKtiom via tothwar* 

• On-cotd battery and cHoWKi circv^i k«*p* ..me for ***■»*•, powvr off 

WITH AN INTERVAL TIMER INCLUDED 

• fv (TSCJFto>2 tonejotibte) printer cp«>ol|<>», irvu Ilk- tailing, etc 

S-Dlii(Fk«ia FI»9Q)® « ID 00 
Geldnkled bun Hnwlwi t 6.00 

Shipping* handling I 3.00 



Mhr c»a<4W a. letted • 


»»«.»$ 


Eo^eie kli* 


«*»« 


ear* board* 


J.3S.O0 






ft more IM 
ol M>vb cohwero (gul m i m illcol ly pun daw bi Fl.. J 9$da« buller, addt 
nfne*e(-doy 10 otumbly llilirte,!. ma.nloiM ton u 0*1 1 lurtini llma + date 
cStpto* an lop linn el CIT) lallnrlw net Included All ICt lackered. 

OFIIK li ike reentered Ir ooWd rk el Technical Syiieml Contulfanll, Inc. 



,^S/\ COM*U«r*H CatPofalkin | 

///«OI»>2H0 J 

V V \ Ckeeir Mill, Hi 0»003 I 

VV «O*-42»-2J0« f 



Hew Jerwy buyer* A00 S* 
l.rmi. CASH; MC or vno 
He«°® Q He. 3®(aef ou 1 1 ) D 
Ur>iFtlX*0 



>I*I*I*I*I*I*I*I*I*I*I.I*I*I.I*I*I*I*I*I*I*I*I*I*^ 

F&D Associates f 

1210 Todd Road ^US I 

New Plymouth, Ohio v 
45654 



614 - 592 - 5721 •> 

Sand for fraet Catalog •, 

Visa — Matter Charga m C.O.O. *. 

•, BCQHOMiaa DOUBLE DENSITY CFERATtOK FOR nJU(ta)* 

A 

a) THE SOFTUAItZ - Converts single density FLEX 2.0(ta) or 

•J ' FLEX 9.0(tm) S 1/4 Inch operetlng eyeteae to DOUBLE 

«■* DEHSITr S 1/4 Inch snd slso sdds the espsblllty to uss 

e-e eight Inch drives In single density only. Supplied on s 

•» 5 1/4 Inch diskette, It Includes s new disk driver 

• overlsy, s new formatter utility thst lnltlsllxee single 
a) and double density 5 1/4 inch snd single denelty 8 inch 
*q* dlekettee, snd Instructions for use with our KD1-1 
ee controller bosrd. Canerst FLEX version is slso svsllsble 
£• on 8" diskette and Includes a BOOTsble Losder and othsr 
i files to nake atartup easy, 

• 

7 DD6800-1 version for FLEX 2.0(tm) - 6800 525.00 

*£* DD6809-1 version for FLEX 9.0(ca) - 6809 $25.00 

« DD680009-1 both sbove on one diskette $40.00 

•*• GP6809-1 Cenersl FLEX version Cepeclfy 5 or 8) $30.00 

• THE CONTROLLER - KDI-1 - s 30 pin card that supports up 
9 to four 5" and/or 8" drives In sny alx. Usee the 1771 

•J* for single density only or the 1791 for single/double 
*£* denelty 5 or eingle denelty 8 Inch operetion. 



i MDI-1 



bare board and documentation 



$35.00 



a) Add $3 a/h to each order. Ohio residents add 5 percent. 
•jp* * FLEX ie a trademark of Technical Syeteea Coneultente 

^•!*I*!*!*!*!*I*!*!*!*!*!*!*!*!*I*!*!*!*M*!*!*!t 



SOFTWARE, 
HARDCORE 



•■ TOOLS FOR PROBLEM SOLVERS •■ 

oo FtRST — Y« havt) a protola- ** OH WET 

oo SECOND — 0* course t Us* a computer f 

oo THIRD — O-ooae the bast hardaara — 9 6*091 

00 FORTH — Choose tha «ost usaful sottaare. 



-,-_> FORTH - A TOOL FOR CRAfTWENI 

, — > join the thousands of problaa solvers *ho 

have discovered tha FORTH Method of producing 

results. Instead of Impadleants. 

tFORTH Is a raflnad version of FORTH Interest Group 
standard FORTH for 6809 Und 6600); Mtf faster than 
FIG-FORTH, several tleas taster then BASIC. 

FORTH Is unUue *" lon 9 conputer languages In mny 
respect % t not the least of ehfch Is that It eas created 

by p rob lee solvers to hefp then on elth their testis. 
rather than by computer scientists, 

FORTH eppflcettons neva spanned a aide range of task* 

— listening to galaxies, talking elth dofphlns, 

runnfng robots, controlling production Una Machinery, 
and sophisticated graphics systejes. 

Users of FORTH report productivity gelns of 2 to 10 
over other development tools, f ImFOHTHIT-) Is for tha 
progro-t-t-tr eho needs to squeeze the aost'lnto rams. 

0.FORTH and firm FORTH are trademarks of Talbo! Microsystems. 
»f LEX Is a trademark of Technical Systems Consultants. Inc 

TALBOT MICROSYSTEMS 1927 Curtis Ave. 



tFORTH® 

THE PROFESSIONALS CHOICE 
from the author of 6809 fig-FORTH 
TALBOT MICROSYSTEMS 



> tFORTH STSTEXS < 

For ell FLEX systeas: GIMIX, svjp, 5S8, or £X0Rclsar; 
or convert to other system*. Specify 5 or 6 Incti 
diskette, hardaara type, ant 6800 or 6809. For 
stands I one vsrslons. write. 

Manuals svsllsbls ssperately - price In <). 

Add SJ/syste* tor shipping, S12 for foreign sir. 

•• tFORTH- extended fig FORTH (I disk) $100 ($151 
elth fig line editor. 

■• tFORTH* - extended eorel (J »• or 2 B* disks) $250 
(125) 

Includes 2nd screen editor, assembler, extended data 
types utility vocebularlet, 0OING FORTH CAI course on 
FORTH, gsssK, and debugging aids. 

•■ TflS-SO COLCHFORTM - aval labia Iron The Micro Works 

> WPIICATI0NS PU0GRAW < 

•• flnrfORTH - 6809 only. hjo (fiO) 

For target ccnol lotions to rojeaebfo code. 
Automatlcslly deletes unused code and unneeded 
dictionary Information. Includes full source code for 

target compiler and esssntlal FORTH nucleus. Requires 
but does not Include tFORTH*. 

•• TINY PASCAL compiler In FORTH. 6800/09 $75 ($20) 
■■ FORTH FW0GBANH1MG AI0S - elaborate decompiling snd 
program analysis tools SI50 ($10). 

•■ Also evel labia: code for floating point, timers, eivd 
real time programming. 



Redondo Beach. CA 90278 (213) 376 9941 
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*** NEW 6805 ALL CMOS CARD *** 



L 



DB-JS US. 231 
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SS . SO BUSS CONNECTOR 



o 

@ 



CPU-5-B Blank card with documentation 
CPU-S-P Partial card (parti parkad •• not incl.) 
CPU-S-r full card uith all parta ahown (fully aaatabladl 
CPOSS- ASSEMBLERS (or riEt Kcl TSC) «807 ayat«» 



$49.00 
$227.00 ) 
53*7.00 
S1S0.00 



1- 



Includa* EPROn Hoflilor 
and IIS vac Powar pan. 



SO FTWA R ] 
VDISK Tr*at irtindid i 
• up* r [ a • t d 1 • r. 
4607 ioutc< ( oblict 
4609 ob Jae t 

OUTSIDE MODEM PROGRAM 1 
Un I rLEX v* r ■ 1 on 
FLEX varllon 4800 « 480 
HAVES SMART MODEM 

CROSS ASSEMBLERS lor 49 
r un* on 4 SOP f lEX 

TV-EOIT Scraan orlantad 
tot ("LEX 4607 
P 1 • a < t • p • c I ( y 3" or •" 
placing o rd* r . 



tioi; at a, 
drlrt 

« 1 47 . 00 

i *» .00 

nei. (ourc* 
•100. 00 

7 4 30.00 

4 J«» . 00 

00 . 4101 . 4603 
I I SO . 00 

Ed I tor 
t *3 . 00 

1 • k whan 



HARDWARE 



NEW MEMORY PRICES TO INTRODUCE VOISK 



S-R/R without aiaorf chip* 
with IK NMOStZMHZ 
wl th 1 tX NMOStZMHZ 
wl th 32K NMOSt2MHZ 
wl th 46K NMOSt2MHZ 
Bar • Card 



C M I E» S 

Plim not* whan ordarl 
tha t a t 1 00 . 00 Ml nliui 
Ordin I*** than tha al 
b* charged an addltlona 
hand 1 1 ng 
61S4.P-3 2MHZ 
20I4P-2 2MHZ 
> 7 1 « IHHZ 
J? I 4-1 2MHZ 
I 4U60SEI P 



ng IC " « 
I ■ In at lac t 
n I a>ua> will 
I 4 10 . 00 (or 



*»B02 
48B07 
48BI 1 
46B40 
46BS0 
74LS440 



• 1 3 
110 
t 4 
II 4 
423 
110 
123 

• 4. 
412 
< 4 
t 3 



30 

30 

30 

30 

00 

00 

00 

3 0' 

00 

73 

23 



Eatandtr Card* aaaaab with lo 
SS-30/S0C 

SS. 30 

SP-I Prototypa Board A/T 

SP-1 Bata Card 

SS-30 Wlr* Wrap Board B/C 

SS-30 Wlra Wrap Board B/C 

4602 Supar CPU A/T 

4*02 Supar CPU B/C 

Vldao RAM, B/C 447.00. A/T 

Parallel I/O. B/C 14* 00. A/T 

SS-30 Backplanaa 4,4.1,12.(14 

9 43 00 par alot w/o connac 
SS-30 I po*. BP w/o connact. 
Tranaltion Card »«• 00, A/T 
Molaa Cold Mala il.40, r*aal* 
Molaa Tin Mala I 40. r*aal* 



4 120 
4 I *? 
1177 
4 2»» 
4 377 
I 1* 

g lc 
I 33 
• 23 
I 1 73 
I 47 
» J» 
I 20 
1233 
I 37 
4 1 73 
4 137 
poa I 
t or « 
I 37 
4 73 
f I 
I 



00 
00 
00 
00 
00 
00 

aid 

. 00 
. 00 
. 00 

. oo 

.00 
. 00 
.00 
. 00 
.00 
. 00 
t Ion 

. 00 

. 00 

. 40 

30 



THOMAS INSTRUMENTATION 

161 EIGHTH STREET — AVALON, N.J. 0B2O2 (609) M7-I280 

NJ RES. INCLUDE S% SALES TAX 

Ai-w J »i^ tor Cktcti la Cbai 

CONT. USA INCLUDE U.00 SHIPPING. CANADA So.00, FORtlCN 112.00 

MASTERCARD. VISA, and C.O.O. ACCtPTED 

Sand 120.00 to racalva lull doe uai n t a 1 1 on , achaaatlca, ( 

Mating* (or all board* curranlly In production 
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\ferbatim 



minidisk 



Dl 

I 

S 
K 



\ferbatim 



VERBATIM DATALIFE DISKS 

WORLDS FINEST QUALITY DISKS 



r Soft S*ClOr Ottkf 

Siitgn sir* sn 



Slitgll Slfe S.mjii- Oanilty J2.75 «» 
Slnnll Sid* Ooiim 0«ntltf \ 2 7S « 
DouBt* SUa Ooubl* D»mHy U 1J •• 
PlMitc StoroO* Boa JIOO u 

FoiWOI" Or rt A(W tOH SorlK*- 20% Air M II 



8 Soft StrtOf On.ll. 

Slnglt Skf* Slngl* Oflntlty 53.75 M 
Single Sid* Dnublo Dtnilly %*.I0 1A 
Ooubl* Slda Qoublt Danrjlty 44.75 •■ 
PUillc Ulbrsfy Bni MOO •■ 



nf ALES AMD VOt HUE DISCOUNTS Av»l| ABI I 

SCKJTH EAST MEDIA SUPPLY 

P.O. Box 794 Chattanooga TN 37443 
1^15-642-460! 



6809 



DUB 



UNIFLEX* BASIC 

DECOMPILER 



DUB WILL CREATE SOURCE 
STATEMENTS FROM PROGRAMS 
COMPILED WITH TSC BASIC AND 
RUNS UNDER TSC UNIFLEX. 

•SAVE $'s: DO YOUK OWN PROGRAM CHANGES 

• EFFICIENT AND EASY TO USE 
•DECOMPILES All. VERSIONS OF TSC BASIC 
•AUTOMATICALLY DETERMINES WHICH 

BASIC IT IS DECOMPILING 

• ROUTE OUTPUT TO TERMINAL OR DISK 

BUSINESS DATA SYSTEMS 

27 GARY COURT 
DAYTON N.J OXXIO 



$99.95 



Check or M O 

(201) 329-2770 PHONE ORDERS 



Overseas Add $20 00 

NJ Add S'?. Tax 

Visa Mastercard Accepted 



DEALER 

INQUIRIES 

INVITED 



"Uniflex is a trademark of Technical Systems Consultants 
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SMOKE SIGNAL 



AJ.U6 VIA COI.INAS WKSTLAKK VILLAGE. (A 91362 TKL (213) 889-9.140 / 1AVX 910-494-4965 



MICROPRODUCT BULLETIN 
ARE YOU REALLY SATISFIED? 

. . . with the PRODUCTS you are selling? 
. . . with the PROFITS you are making? 
. . . with the SUPPORT you receive? 

Let's face it— 

The PRODUCTS, the PROFITS, and the SUPPORT are the key factors 
in a Dealer-Manufacturer relationship. 

IF YOU WANT INCREASED SALES, BIGGER PROFITS, AND 
REAL SUPPORT — CALL SMOKE SIGNAL BROADCASTING. 

We know you've heard that story before. In fact, it probably compelled you to 
become a dealer in the first place! What you probably didn't know is this: 

Too many computer companies make ambitious claims when you first express 
interest, but very few of them will continue to hold up their end of the deal 
once you have signed up. 

Smoke Signal will deliver what is promised . . . plus much more! 

Being a Smoke Signal Broadcasting Dealer is easy,. we don't require large initial 
orders; we don't impose monthly quotas or contracts on you. What we do have 
are good, reliable, high-quality computer systems; excellent pricing and large 
discounts. Those factors alone provide enough dealer incentive without messy 
monthly quotas. 

Our business computers, the CHIEFTAIN Series, are state-of-the-art 6800/6809 
and SS-50 Bus. We run FLEX, OS-9 Multi-user, plus our own D0S68D and D0S69D, 
with absolutely no changes on your part. Our marketing plans include you, the 
Dealer — our real sales force. 

Convince yourself. Call or write Deborah Conrad (213) 889-9340 for more 
Dealer and OEM information. 



68' Micro Journal 63 





FLEX - OS-9 LEVEL ONE - UNIFLEX - OS-9 LEVEL TWO 

ONLY GIMIX Systems can be configured to run any of these. 

GIMIX systems utilize the most powerful 6809 operating systems: FLEX. UniFLEX, OS-9 LEVEL ONE and TWO - the systems 
the PROs use. This means a wide selection of software to choose from as well the ability to develop sophisticated, multi- 
user/multi-tasking programs on your GIMIX System. 

Th© GIMIX CLASSY CHASSIS™ consists of a heavy-weight aluminum mainframe 
cabinet which provides more than ample protection for the electronics and 1 or 2 optional 
. ! 5***8K" 5 y<" drives. 

Backpanel connectors can be added for convenient connection of terminals, printers, 
drives and other peripherals. 
t ] ':%;'_. A 3 position locking keyswitch enables users to disable the front panel reset button to pre- 

vent accidental or unauthorized tampering with the system. 

The GIMIX system mother board provides fifteen 50 pin slots and eight 30 pin I/O slots •• 
^^^^^^^ the most room for expansion of any SS50 system available. The on board baud rate 

generator features 1 1 standard baud rates. 75 to 38. 4K, for maximum versatility and compatibility with other systems. Extend- 
ed address decoding allows the I/O block to be addressed anywhere in the 1 megabyte address space. All components feature 
Gold plated connectors for a lifetime of solid connections. All boards are fully buffered for maximum system expansion. 

Each GIMIX Mainframe System is equipped with an industrial quality power supply featuring a ferro-resonant constant 
voltage transformer to insure against problems caused by adverse power input conditions such as A.C line voltage fluctua- 
tions etc. The supply provides 8 volts at 30 amps and plus or minus 16 volts at 5 amps, more than enough capacity to power a 
fully loaded system and two Internal drives. 

The 2MHz GIMIX 6609 PLUS CPU board includes a time of day clock with battery backup and 6840 pro- 
grammable timer to provide the programmer with convenient, accurate time reference. Later addition of 9511 or 9512 
arithmetic processors Is provided for on the board. The unique GIMIX design enables software selection of either OS-9 or 
FLEX, both included in many complete GIMIX systems. 

GIMIX STATIC RAM boards require no complicated refresh timing cycles or clocks for data retention. 
GIMIX memory boards are guaranteed for 2 MHz operation with no wait state or clock stretching required. 

Our low power NMOS RAM requires less than 3/4 amp at 8V for a fully populated 64K board. For critical situations, our non- 
volatile 64K byte CMOS static RAM boards with built in battery back-up retain data even with system power removed. A fully 
charged battery will power this board for a minimum of 21 days. A write protect switch permits CMOS boards to be used for 
PROM/ROM emulation and software debugging. 

The GIMIX DMA Controller leaves the processor free to perform other tasks during disk transfers an impor- 
tant feature for multi-user/multi-tasking systems where processor time allocation is critical. The DMA board will accomodate 
up to 4 drives 5V«" or 8" in any combination running single or double density single or double headed. Programmed I/O Disk 
Controllers are also available. 

GIMIX Systems are designed with ultimate RELIABILITY in mind. You can choose from the below featured systems or 

select from our wide variety of components to build a custom package to suit your needs. 

GIMIX 2MH2 6809 System Including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 56KB STATIC RAM, 2 SERIAL PORTS 

W/CABLES, GMXBUG MONITOR, FLEX, and OS-9 LEVEL 1 $3248.49 

FOR TWO 5 Va " 40 TRACK DSDD DRIVES ADD $ 900.00 

GIMIX 128KB WINCHESTER SYSTEM Including: CLASSY CHASSIS, 6809 PLUS CPU BOARD, 128KB STATIC RAM. 4 SERIAL 
PORTS W/CABLES. 5 '/«" 80 TRACK DSDD FLOPPY DISK DRIVE. 19MB 5V«" WINCHESTER HARD DISK, OS9 LEVEL 2. EDITOR 

AND ASSEMBLER $8998.09 

50HZ Versions Available, 3" Drives Available — Contact GIMIX tor Prices and Information. 

The Sun Never Sets On A GIMIX! 

GIMIX users are found on every continent, including Antarctica. A representative group of GIMIX users 
includes: Government Research and Scientific Organizations in Australia, Canada. U.K. and in the U.S.; 
NASA, Oak Ridge. White Plains. Fermilab. Argonne, Scripps, Sloan Kettering, Los Alamos National Labs, 
AURA. Universities: Carleton, Waterloo, Royal Military College, in Canada; Trier in Germany; and in the 
U.S.; Stanford. SUNY, Harvard, UCSO, Mississippi, Georgia Tech. Industrial users in Hong Kong, 
Malaysia, South Africa, Germany, Sweden, and in the U.S.; GTE, Bee ton Dickinson, American Hoechst, 
Monsanto, Allied, Honeywell, Perkin Elmer, Johnson Controls, Associated Press, Aydin, Newkitk Electric. 
Revere Sugar, HI-G/AMS Controls, Chevron. Computer mainframe and peripheral manufacturers, IBM, 
OKI, Computer Peripherals Inc.. Oume, Floating Point Systems. Software houses; Mfcroware, T.S.C.. 
Lucidala, Norpak, Talbot, Stylo Systems. AAA, HHH. Frank Hogg Labs, Epstein Associates, Softwest, 
Oynasolt. Research Resources U K . Microworks Meta Lab Computerized Business Systems. 

GIMIX Inc i»$»r»o tneftjm to clung" pricing ind pioducr ^ 2 I V 1 ■ ^%^T IIHP 

mwcwowm at my tww *<tftout lurthtr «agc« 1337 WEST 37th PLACE Mj_ Ti ■ 1 III ^L«W " "-*• 

CHICAGO, ILLINOIS 60609 ^ B "' ™ m MmmmW^L 

OIMIX* and GHOST* are regutarM trademark! 01 GIMIX Ine .„,_, „_, „„, 

FLEX and UniFLEX art trademarks ol Technical Systems Consultants Inc < 3 ' 2 > 9Z 7bb ' ° T,w """•"' '"■' «•'"•'• 

0S-9 la a trademark ot Mhjfware Inc TWX 910-221-4055 Quality Electronic products sine* T97S 

I 1962 GIMIX inc. 
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U I 8A 
FLEX & RS COLOR COMPUTER 



Ml 11) Mve EXATJWN INTERFACE 
and 01* LCMIHULLER 

GOD MEMS /I The popular, easy to use, and wry powerful 

FLEX9 Olsk Operating System has been running on the Radio 
Shack Color Computer for several months using the Special 
EXATROH J2K Interface and Olsk Controller. This System odds 
32K Memory to a 16K Color Computer, providing «SK ot RAN for 
User Programs, the FLEX Disk Operating System, etc. This 
Is accomplished by adding 16K more Hnmnry between the 16K In 
the Color Computer and the BASIC ROMs, end adding 16K of 
Memory ABOVE the BASIC R«H>s (which Is REQUIRED for the FLEX 
Disk Operating System), This System requires NO 
MODIFICATIONS to the Computer, It operates as a Single 
Sided, SINGLE DENSITY, 33 Track, Systaa, end controls up to 4 
Olsk Drives. Most MAJOR Programs must be modified to run on 
this System. 

F-MATFIEX) This Is a sat of SPECIAL SOFTWARE ROUTINES 

supplied on a 3 1/4" Diskette which "Installs" the Special 
General FLEX Operating System on the Radio Shock COLOR 
COMPUTER as a "bootable" System for normet use. The normal 
FLEX9 Utilities such as COPY. CATalcg, LIST. RENAME, OELETE, 
etc, are Included to provide a fully usable Disk Operating 
System, 

PATCHES To patch and make functional various standard 

TSC Utilities and programs Including APPEND, ASMS, EDIT, 
PUTIDR, SAVE. LOW, X BASIC, and others, A special NEWOlSK 
routine allows disks made on the COLOR COMPUTER to he read 
or written on other FLEX9 Systems. 



SYSTEM REQUIREMENTS 

Fl FX9 Special General Version Including the Editor and 
Assembler (NOTE: the Editor end Assembler each son tor 
130.00, soyou get FIEX9 tor 1 30 .00). S130.00 



Special EXATR0N32K Expansion/Disk Controller 



1299.93 



F-HATE(EX) FLEX9 Conversion for EXATRON STS. 

when purchased with Spec. FLEX9 Sys. 149.93 

when purchased without Spec, FLEX9 Sys. $39.93 

Screen. Clean - R.f. Noise Eliminator for EXA1R0N STSTEM 
Hired and Tested 139.93 

Radio Shack 16K COLOR COMPUTER, with Extended BASIC and 
ready for the above Items 1499.93 

FOR USERS THAT ALREADY HAVE FLEX9 I Olsk Or Ives 



Radio Shack DISK CONTROLLER with F-HATE(RS> 
and a Speclel Two Orlva DISK CABLE 

DISK DRIVE PACKAGES, with RS ControDmr 



1289.93 



These Packages Include the Radio Shack Disk Controller, Olsk 
Drives with Power Supply and Cabinet, and Olsk Drive Cable; 
PAK t\ — > I Single Sided, Double Density Sys. S329.93 

PAX #2 — > 2 Single Sided. Double Density Sys. 1779.93 

PAX #3 «=> l Double Sided. Double Density Sys. S649.93 

PAX #4 — > 2 Double Sided, Double Density Sys. 1949.93 



PARTS AW PIECES 



Radio Shack Olsk Controller 
1 ea. Single Sided, Double Density Olsk Drive 
I ea. Double Sided, Double Denslly Olsk Drive 
Single Orlva Cabinet with Power Supply 
Double Drive Cabinet with Power Supply 
Single Orlva Disk Ceble lor RS Controller 
Double Orive Olsk Cable for RS Controller 

Micro Tech. Prods., Inc. LOWER CASE ROM Adapter 
Radio Shack BASIC Version 1.1 RON 

VISA or 
MASTER CHARGE accepted 



S199.93 
1249.93 
1349.93 
179.93 
199.93 
f 24 .93 
134.93 

S74.93 

S34.93 



Wltti the RADIO SHACK COLOR COMPuTER 
DISK CONTROLLER 

COOD NEKS #2 ---- The popular, easy to usa, and very 
powerful FLEX9 Olsk Operet I ng System Is AVAILABLE HON for 
the Radio Shack COLOR COMPUTER with the Radio SJibcITDOLOR 
COMPUTER DISK CONTROLLER. This system requires a Version 
1. 1 BASIC ROM and 64K RAM. This Is easily accomplished on e 
nor el Radio Shack 32K Color Computer, which already has the 
Version 1.1 ROM and eanory bank select jumpers, by replacing 
the existing RAM Chips with KNOWN G0O0 64K Chips and 
enebilng one NOR gate. If you do not hove a 32K System, you 
can have It updated by e Radio Shack Service Center, or 
purchase a Version 1.1 ROM end modify It yourself. Data Ccso 
can supply GUARANTEED 64K Memory Chips and Instructions for 
the modification (see below). 

F-MATECRS) This ts a set of SPECIAL SOFTWARE ROUTINES 

supplied on TWO 3 l/4> Olsks which provide the conversion 
routines for developing a normal "bootable" FIEX9 System tor 
operation WITH THE RADIO SHACK COLOR DISK CONTROLLER. The 
F-NATE(RS) ■INSTALLATION" Olsk contains the routines which 
"merry" the FLEX9 Olsk Operating System to the specific 
requirements of the Radio Shack Color Computer. The F- 
NATE(RS) "UTILITIES" Olsk contains the Special Routines 
developed for this Package and accomplish the normal 
Input/Output conversions, along with the necessary Software 
to activate the 64K Memory System, relocete the Display 
Screen Memory and verlebla areas, provide NEW, INDEPENDENT 
KEYBOARD and DISPLAY CAPA8ILITIK. etc. 

FEATURES Data-Camp's F-MATEOc3> DOES NOT REOUIRE A 

"PATCHES" CONVERSION. This adaptation ellows - ALL O.EXS 
Compatible Software which uses the normal FLEX9 1/0 
routines to run on the Radio Shack COLOR COMPUTER WITHOUT 
MODIFICATION . Special COLOR COMPUTER Utilities supplied 
include i 

1. FIVE different DISPLAY SCREENS (supplied with the Source 
Code so you can develop year owe character sat). 32 x 16 
(the norma) CC Screen), 32 * 24. 42 x 24, 31 x 24, end 64 x 24 
Display Screens are available via a simple system command. 

2. SAVE ROM's - a routine which allows saving the BASIC 
ROM's to a FLEX9 Disk, so noma! Radio Shack BASIC can be 
called and run with the 64K Memory still enabled. 

3. DISK and NEKWrr Diagnostic Routines. 

4. EXTENDED KEYBOARD Including full <VJDNTP0L" Key functions, 
an "ESCAPE" Key, and 12 user definable keys. 

3. SPECIAL NEWDISK Routine for Formatting Single or Oouble 
SKHT, Single or Double DENSITY. 33, 40 or SO TRACK Diskettes. 

6. System capable of running up to THREE DOUBLE SHIED 
ORIVES. or FOUR DRIVES If none are Oouble Sided, 



SYSTEM RETIREMENTS 

FLEX9 Special General Version w/ Editor and Assembler 
(the EDITOR end ASSEMBLER normally sell for 
J30.00 each, so you get 9an. FLEX for $50.00 1130. 00 

F-MATEIRS1 FLEX9 Conversion for R. S. Olsk System 

when purchased with Spec. FLEX9 Sys. 149.93 

when purchased without Spec. FLEX9 139.93 

Sat of eight 64* RAN Chlpa w/ mod Instructions 199.93 

MK RAM Radio Shack COLOR COMPUTER System 1649.93 

SPECIAL SYSTEM PACKAGES 



Add $25.00 

Shipping & Handling 

For Complete Set 



64K Radio Shack COLOR COMPUTER, Radio Shack COLOR DISK 
CONTROLLER, e Olsk Orlva System. Special Qmmeral vert las of 
FLEX9 , F.MATE(RS) , end a Box ot 10 Oomhle Density 
Olaturrrm*; e COmpiETE, rmmdy to run SYSTEM on jour Cettr TV 
Sat 11319.93 

DATA-COMP 

SOUTH EAST MEDIA 

P.O. Box 794 Chattanooga TN 37443 
1-615-842-4601 
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~ HEUX. *- 

THE MAINFRAME , u 

• Industry Standard Optima Cabinet 

• Largest Constant Voltage Power 
Supply in the Industry 

• S-64 Bus gives 16 Bit Power and 
S-50 Bus Compatibility 

• 10 Main (S-64) Slots 

• 14 I/O (S-30) Slots plus 2 Onboard 
iv ^ft • On-board Baud Rate Generator 

to 36 4Kb 

• Space and Power for two 5K Disk 
Drives 

• Full Address Decoding tor I/O Slots 

• Two RS-232 Serial and Two parallel 
Ports On-board 

• Single Board Construction for 
Reliability 

• Faraday Shielded Bus Lines give 
Text Book Clean' Signals 

THE PROCESSORS 
6809 

• Standard 2 MHz Operation 

• Standard DAT Compatible wfth 
GIMIXandSWTPC 

• Standard 6640 Interval Timer 

• Standard 1 K Scratchpad RAM 

• Standard ClocK/Calendar with Battery 

• Provision for Programmers Console 
68000 

• Standard 6 MHz Operation 

• Memory Management Hardware 

• Provision lor Programmers Console 

• 16 Bit Power and 6 Bil Compatibility 

The HELIX 1 " computer system represents the latest advance in S-50 
bus computer systems. Relying on the physical nature of S-50 bus 
connectors to guarantee compatibility, the HELIX adds 14 bus lines 
(becoming S-64) to allow a 68000 processor to operate with full 16 bit 
data transfer and 24 bit addressing, while at the same time providing 
full interchangability with existing S-50 components. 
Offered with a selection of processors, memories, and peripheral con- 
trollers, a HELIX system can be configured for applications ranging 
from advanced hobbyist to multiterminal time-sharing 
Designed to offer the utmost in speed, reliability, and utility at a 
reasonable price, it represents a new standard of quality for those 
who require a professionally designed computer for professional use 

THE POWER SUPPLY THE MEMORIES THE PRICES 

• Ferro-resonantTransformer for Line Noise DM-64 Because ol the variety of configurations 
and UnderVoltage Protection • Ftetd Proven possible, full pricing cannot be given Rep- 

• Conservative 25 Amps at 8 5 Volts • Proprietary Memory Control Logic resenlative prices are 

• Conservatives Amps at ±16 Volts • Fully Transparent Refresh 

• Conservative Component Rating lor • Tested at 2 5 MHz Operation • 64K 6809 HELIX $1995 
Reliability DM-512 

THE COMPONENTS • 512K Bytes on a Single S-64 Board • 64K 68000 HELIX $2595 

• Fully Socketed • 16 Bit Power and 8 Bit Compatibility 

• Gold Plated Bus Connectors • Runs in Existing S-50 Systems where • 51 2K 6809 HELIX $4450 

• Only ' B'Serles 68XX Components Used Physical Space Allows 

• Only Top Grade Logic Circuits Used • Full 24 Bit Addressing • 51 2K 68000 HELIX $4995 

• Industrial Grade Co ponenls Throughout • FullyTransparent Refresh 

HAZELWOOD COMPUTER SYSTEMS 

7413N. Lindbergh, Hazel wood, Missouri 63042 (314) 281-1055 

Dealer and OEM Inquiries Invited We support our Dealers oo«m« ,» » T.wsmafk ot soem.ticAiMnta 





